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ADVERTISEMENT. 



THE following are the rules adopted for the govern- 
ment of committees in the choice of papers for 
publication. 

JFiRST, " That the grounds of the Committee's choice 
" of papers for the prefs, (hould always be the import- 
" ance or fmgularity of the fubjeds, or the advantageous 
** manner of treatmg them, without pretending to an- 
" fwer, or to make the fociety anfwerable, for the cer- 
" tainty of the fa<Ss, or propriety of the reafonings, 
" contained in the feveral papers fo publifhed, which 
" muft ft ill reft on the credit or judgment of their rcfpec- 
** tive authors. 

Secondly, " That neither the Society, nor the 
** Committee of the prefs, do ever give their opinion as 
*' a body, upon any paper they may publifli, or upon 
" any fubjed: of Art or Nature that comes before 
" them." 
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IT ADVERTISEMENT. 

At a Jlated meeting of the Society^ held at their Hall^ J>- 
cember 19th, 1800, the following Premiums were pro^- 
pofed: 

I. 

For the moil fimple, convenient, and efiedtual method 
of ventilating a ihip at fea, without manual labour; if 
fuperior to any now in ufe, a premium of one hundred 
dollars. 

Memoirs to be delivered by the firft of April, 1802. 

jr. 

For the cheapeft and moft efFedual method of rendering 
common oil fit to be burned in the Argand lan^p, either 
by purifying the oil, or by an improvement in the lamp : 
a premium of tbirty^five dollars. 

Memoirs to be delivered by the firft of April, 1802, 

IIL 

For any fimple and efFe£lual method of rendering tur- 
pentine, or any other cheap inflammable fubftance, a fit 
fuel for ftreet or houfe lamps, or a proper material for 
candles: a premium oi forty dollars^ 

Memoirs to be delivered by the firft of April, 1 802. 

IV. 

For the heft experimental eflay on the native red dies of 
the United States, accompanied with fmall fpecimens of 
the died ftuflPs : a premium of one hundred andffty dollars. 

Memoirs to be delivered by the firft of January, 1804. 

General Conditions for the above Premiums : 

1. Every candidate, along with his performance, is to 
fend to the fociety a fealcd letter, containing his name and 

place 



ADVERTISEMENT. ' T 

place of abode ; which letter (hall never be opened by the 
fociety, except in the cafe of a fuccefsful candidate. 

2. No performance, invention or improvement, on any 
of the^fubjeds propofed, for which a patent or any other 
reward (hall have been obtained, before prefenting it to 
the fociety, (hall be confidercd as entitled to the premium. 

3. In lieu of the money which (hall be awarded by 
the fociety, as a premium, any fuccefsful candidate (hall 
have it in his option to receive a gold or filver medal, or 
piece of plate, with a fuitable infcription of equal value. 

4. The fociety referve to themfelves the power of giv- 
ing, in all cafes, fuch part only of any premium propofed, 
as the performance fliali be adjudged to deferve ; or of 
withholding the whole, if it (hall appear to have no 
merit above what may have been already publi(hed on 
the fubjeft. The candidates may, however, be afluredt 
that the fociety will always judge liberally of their fe- 
verai claims. 



Mr. I. H. De MAGELLAN, of London, 

Having made a donation, to the fociety, of two bun^ 
dred guineas^ to be vefted in a permanent fund ; that the 
intereft ari(ing therefrom may be difpofed of, in annual 
premiums, to the authors of the beft difcoveries or moft 
ufeful improvements, relating to Navigation, or to Natu- 
'ral Philofophy, mere Natural Hiftory only excepted; — 
the following are the rules and conditions, adopted by 
the fociety, for the difpofition of the propofed premiums, 
in conformity to the intention of the Donor, viz. 

\ The candidate (hall fend his difcovery, invention or 
improvement, addre(red to the Prefident or one of the 
Vice-Prefidents of the fociety^ free of portage or other 
charges; and (hall di(lingui(h his performance by fome 

motto, 
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motto, device or other fignaturc, at his pleafure. Toge* 
ther with his difcovery, invention or improvement, he 
(hall alfo fend a fealed letter, containing the fame motto, 
device or fignature, and fubfcribed with the real name 
and place of reddence of the author. 

il. Perfons of any nation, fed, or denomination what- 
ever, (hall be admitted as candidates for this premium. 

II L No difcovery, invention or improvement fliall be 
entitled to this premium, which hath been already pub- 
lifhed, or for which the author hath been publicly re- 
warded elfewhere. 

IV. The candidate (hall communicate his difcovery, in- 
vention or improvement, either in the Englifh, French, 
Cerman, or Latin language. 

V. All fuch communications (hall be publicly read or 
exhibited to the fociety, at fome ftated meeting, not Icfs 
than one month previous to the day of adjudication ; and 
(liall at all times be open to the infpedtion of fuch mem- 
bers as fhall defire it. But no member fhall carry home 
with him the communication, defcription or model, ex- 
cept the oiBcer to whom it fhall be entrufted: nor fhall 
fuch officer part with the fame out of his cuftody, with- 
out a fpecial order of the fociety for that purpofe. 

VI. The fociety having previoufly referred the feveral 
communications, from candidates for the premium then 
depending, to the confidcration of the twelve counfellors 
and other officers of the Society, and having received 
their report thereon, fhall, at one of their flated meet- 
ings, in the month of December, annually, after the ex- 
piration of this current year (of the time and place, to- 
gether with the particular occalion of which meeting, due 
notice fhall be previoufly given, by public advertifement) 
proceed to the final adjudication oF the faid premium: 
and after due confidcration had, a vote fhall firfl be taken 
on this queflion, viz. " Whether any of the communi-i 

cations, 
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cations, then under infpedion, be worthy of the pro'pofed 
prenMum?" If this queftion be determined in the Jiegative^ 
the whole bufinefs fhall be deFerred till another year : But 
if in the affirmative ^ the Society fhall proceed to determine, 
by ballot, given by the members at large, the difcovery, 
invention or improvement moft ufeful and worthy. And 
that difcovery, invention or imprdvemerit, which (hall be 
found to have a majority of concurring votes in its fa- 
vour, (hall be fuccefsfuL And then, and not till then, the' 
fealed letter accompanying the crowned performance, Ihall 
be opened, and the name of the author announced as the 
perfon entitled to the faid premium. 

VII. No member of the Society who is a candidate for 
the premium then depending, pr who hath not previoufly 
declared to the Society, either by word or writing, that he 
has confidered and weighed, according to the beft of his 
judgment, the comparative merits of the feveral claims then 
under confideration, fliall fit in judgment, or give his vote, 
in awarding the faid premium. 

VIII. A full account of the crowned fubjedt (hall be pub- 
liftied by the Society as foon as may be, after the adjudica- 
tion, either in a feparate publication, or in the next fuc- 
ceeding volume of their Tranfadlions, or in both. 

IX. The unfuccefsful performances (hall remain under 
confideration, and their authors be confidered as candidates 
for the premium, for five years next fucceeding the time 
of their prefentment ; except luch performances as their 
authors may, in the mean time, think fit to withdraw : 
And the Society fhall annually publifh an abftra£l of the 
titles, object or fubjefl: matter of the commmiications fo 
under confideration, fuch only excepted as the Society fhall 
thijik not wonhy of public notice. 

'X. The letters containing the names of authors whofe 
performances fhall be rejeded, or which fhall be found un- 
fuccefsful after a trial of five years, fhall be burnt before 
the Society without breaking the feals. 

XL 
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Vn ADVEkTIBEMENT. 

XI • In cafe there fhoiild be a failure, in any year, of any 
communication worthy of the propofed premium, there 
will then be two premiums to be awarded in the next year. 
But no accumulation of premiums fhall entitle an author to 
more than one premium for any one difcovery, invention 
or improvement. 

XI I . The premium (hall confift of an oval plate of folid 
ftandard gold, of the value of Tin Guineas. On one fide 
thereof (hall be neatly engraved a fhort Latin motto fuitcd 

to the occafion together with thefe words, 7i&^ premi^ 

urn of \. H. De Magellan, of London^ ejiablijhed in the 
year 1786. And on the other fide of the plate Ihall be en- 
graved thefe words. Awarded by the A. P. S. to 

for his difcovery of ■ A. D.* 

Frejident. And the feal of the Society fhall be annexed 
to the faid golden plate, by a ribbon pafling through a 
fmall hole near the lower edge thereof. 
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Circular Letter. 



IX 



The Society having appointed a Committee to coHeB informa^ 
tion refpefting the pajl and prefcnt Jlate of this country^ 
the Committee during the lajl year addrejfed the following 
letter tofuch perfons as vsere likely, in their opinion^ to ad* 
vance the objeSl of the Society. 

[CIRCULAR.] 

PHILOSOPHICAL HALL, PHILADELPHIA. 
Sir, 

JL H E American Philofophical Society have always 
confidcred the antiquity, changes, and prefent ftate of their 
own country a* primary objeds of their refearch ; and 
with a view to facilitate fuch difcoverieS, a permanent 
committee has been eftablifhed, among whofe duties the 
following ha^ve been recommended as requiring particular 
attention. 

1. To procure one or more entire (kektons of the Mam- 
moth, fo called, and of fuch other unknown animals as 
either have been, or hereafter may be difcovered in America. 

2. To obtain accurate plans, drawings and defcriptions of 
whatever is interefting, (where the originals cannot be had) 
and efpecially of ancient Fortifications, Tumuli, and ofher 
Indian works of art : afccrtaining the materials compofing 
them, their contents, the purpofes for which they were 
probably dtfigned, &c. 

3. To invite refearches into the Natural Hiftory of the 
Earth, the changes it has undergone as to Mountains, 
Lakes, Rivers, Prairies, &c. 

Vol. V. b 4. To 
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LIST or THE OFFICERS 

OP THE 

AMERICAN PHILOSOPHICAL SOCIETT, 

For the Year iBou 

Patron. Thomas M*Kean, Efquire, Governor of the 
Commonwealth of Pennfylyania. 

President, Thomas Jefferibn, Efquire. 

rCafpar Wiftar, 
Vice-Presidents. -< Robert Patterfoo, 

(^Andrew Elllcott. 

rjohn Redman Coxe, 
Secretaries J ^^"""^ Seybert, 

SECRETARIES. < j^^^^j^ ^^^^ 

I^Burgifs AUifon. 

["Jonathan B. Smith, 
Counsellors for J William Currie, 
three Years. j Samuel Wheeler, 

(^Peter Stephen Duponceau. 

r Charles Wilfon Peale, 
Curators. < Robert Leflie, 

(^John R. bmith. 



Treasurer. John Vaughan. 
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LIST of the Members of the American Philoso- 
phical Society, eleded fmce January 1799. 

AMER ICAN MEMBERS. 

WILLIAM BOYS, A. M. Philadelphia. 
John Redman Coxe, M. D. do, 
Thomas Peters Smith, do. 

Jofeph Clay, do. 

B. Henry Latrobe, Engineer, do. 

William Maclure, do, 

Samuel Elam, Newport, R. L 
John R. Smith, Philadelphia, 

Juftus Erick iJoUman, do. 
W. Dunbar, of the MiJfiffippi Territory. 
Samuel Brown, Kentuckey. 
Samuel Miller, A. M. New-York. 
Robert R. Livingfton, do. 
Thomas T. Hcwfon, Philadelphia, 

FOREIGN MEMBERS. 

Robert Lifton, Elq. his Britannic Majefty's Envoy Ex- 
traordinary and Minifter Plenipotentiary, near the 
linked States. 

M# Dupont d^ Nemours, late of France, now reliding 
in the United States, 

Samuel Fhalberg, Phyfician to the Swediflji Government at 
St. Bartholomews. 

Guftavus Paykul, of Sweden. 

Alexander Kemerez, firft Secretary of the Junta at Gua- 
timala, 

Francis Blanchet, of Quebec, 

William Jones, Mathematical Inftrument maker, London, 

Don Jofeph Joaq[uin de Ferrer, of Cadiz. 

Don Francifco Peyrolon, Secretary of the Real Sociedad 
de Amigos del Pais de Valencia, 

PRESENTS 
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PRESENTS 

RECEIVED BT THE 



American Philolbphical Society, 

Since the Publication of their 4/A Vol. of TranfaiHons, 



WITH THE 



NAMES OF THE DONORS. 



1798. Donors. 
Dec. 7. General James 
Wilkinfom 

Mn Thomas Pajfmore. 



1799- 

March \. Author^ 

April 5. Author, 



May 1 7, 

Dn A. Fotbergilly of Bath. 

Author, 



Presents. 
Various bones of the Mam- 
moth, chiefly of the limbs. 

A very fine fpecimen of Talk, 
from the back part of New 
Hamplhire. 

The Columbian Alphabet, by 
James Ewing. 

FaSs relative to Natural His- 
tory, by James Edward 
Smith, M. D. 

r 

Rules, Orders and Premiutnft • 
of the Bath and Weft of 
England Society. 

Prcfervative plan, or hints 
for the prefervation of 
perfons cxpofed to thofe 
accidents, which fudden- 



DONATIONS- 
1799. Donors. 



XV 



May 17* Author, 



Author, 
June 21. Author, 



Author^ 

Nov. 15, Author, 

^obn Vaugban^ Efqtixrfe. 
do. 

do. 



Presents. 
ly fufpend or extinguifh 
vital a£tion, by A. Fother- 
gill, M. D. 

Plans of the Eclipfes of the 
Sun and Moon, which are 
to happen refpedlively, in 
the years 1805 and 1806, 
by William Lambert, of 
Virginia. 

Obfervations on Vifion, by 
David Hofack, M. D. 

Fragments of the Natural 
Hiftory of Pennfylvania^ 
by Benjamin Smith Bar- 
ton. 

An Eflay on the beft fyftem 
of Liberal Education, by 
Samuel Knox, A. M. of 
Maryland. 

Lettre — Politico— Theologi- 
co — ^Morale fur les Juifs 
par D. Nafs-az, M. D. 

Nautical Almanac for 1 774* 

Diflertation fur les Thermo- 
. metres, par' J.* H. Van 
Swinden. 

Obfervations fur le Froid Ri- 
gofeux du MosJa Jan- 
vier 



xvt DONATIONS- 

1799. Donors. 



Author, 



Dec. 6. Jonathan Williams y 
Author, 



1800. 

Feb. a I • Samuel Elam^ Efq. 

of New-port, Rhode 

Ifland, 

March 21. Author, 



March si. Author, 
April 4. Author, 



Plt£8BKT8# 

vier 1776, par S. H. Van 
Swinden. 

Fifty copies of ** Thcrmo- 
metrical Navigation,*' by 
Jonathan Williams, to be 
dillributed, under direc- 
tions of the Society. 

A large marine excrefcence. 

Nine numbers of ^ Recre- 
ations in Natural Hiftory 
Arts and Mifcellaneous li- 
terature," by Dr. James 
Anderfon, with a promife 
of the fucceeding numbers. 



Five hundred dollars. 



Nouvelle Voilure propof^e 
pour les Vaffcaux de toutes 
Grandeurs, par David le 
Roz. 

Fhilofophie de TUnivers, par 
M. Dupont de Nemours. 

A Map of the Ifland of St. 
Bartholemews £lnd its vi- 
cinity, by Samuel Fahl- 
berg, Phyfician of the 
Swediih 



DONATIONS. 
1 8oo*Ti Donors.^ 



xvn 



Author, 



April 18. 
William Jones^ 
of London. 



Author, 



Author, • 



Author, 

Dr. Lettfom^ 
do. 
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Swedifli Government in 
faid I (land. , 

Fauna Suecica Infedta, Guf- 
tavi Paikull, Sen. Suec. 
Reg. Canccllar. a confiliis. 



Efq. -A pair of eighteen inch 

globes. (Freight of the 
above relinquilhed by Mr. 
JofephSims to the fociety. ) 

The 4th and 5th volumes of 
the Geography of the 
United States of America, 
by D. Ebcling. 

The Naturalift's and Travel- 
ler's Companion, by John 
Coakley Lettfom, M. D. 
the third edition. 

Natural Hiftory of the Tea 
Tree, by John Coakley 
Lettfom, M. D» 

Portraits of Dr. Lettfom, and 
Dr. Sims. 

A Synopfis of the Chemical 
Characters adapted to the 
new nomenclature, by 
Meflirs Haflenfratz and 
Adet, fyftematically ar- 
ranged 
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VOLUME V. 

No. Page. 

I. JEj^PERIMENTS an the TranfmtJlion of Acidsy and other \ 

Liquors i in the Form of Vapour ^ over feveral Subfiaqcfj jn 

a hot earthen Tube. By Dr. Joseph Priestley, , i 

II. Experiments relating to the change of Place in different, kinds 
of Air through feveral interpoftng Suhjlan^es. By D.r# Jo^ErPH 
Priestley, '4 

III. Experiments relating to the Ahforption of Air by Water. By 

Dr. Joseph Priestley, ai 
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IV. Mifcellaneous Experiments relating to the Dodirine of Phhgif 
tgn. By Dr. Joseph Priestley, 

V. Experiments on the ProduHion of Air by the Freezing of Wa^ 

ter.^ By Dr. Joseph Priestley, 3^ 

VL Experiments on Air expofed to Heat in metallic Tub^s. By 
Dr. Joseph Priestley, 42 

VII. Some Account of the Poifonous and Injurious Honey of North 

America, By Benjamin Smith Barton, M. D. 51 

VIII- On the Ephoron Leuhn^ ufualfy called the White Fly of 
Pajfaick River. By Dr. Williamson, 7^ 
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No. Page. 

IX* Remarks en certain Artidts fiuni in an In£an Tunrnlut at 
Cincinnati^ and now dep^ed in the Mufeum of the American 
Phiia/ipbicat Society. By George Turner, 74 

X. A Drawing and Defcription of the Clypea Tyrannut and Omf" 
cus Praguftator. By BENjAinN Hbmrt ^atrobb. F. A« 

P. S. 77 

XI. A Defcription if a mwly invented Globe 7tme*Piece. By the 

Rev. BuEGiss AllisoNi A. M« 82 

Xn. A Defiription of the Pendant Planetaritrnt. By BuRGiss 

AllisoNj 87 

Xni. On tie Ufeof the Ttermometer in Navigation. By Wil- 
liam SteicklamDi 90 

XrST. Sur les Vegetawcj Us Pdypes et tes InfeBes. By DuPOMT 
OS Nemours, 104 

XV. Memir on tie JbkJyfis of Blaeh Vondi. By Dr. I9AAC 
Cathrall, 117 

XVI. Ohfervations on tie Soda^ Afagn^, and Lime^ contained in 
tie Water of tie Ocean ; fimmng that tiey operate advantage^ 
oufly there by nottra/izing Acids, and among others the ieptk 
Acid, and that Sea^Water may be rendered Jit for wq/bng 
Clothes without the Aid of Soap. By Samuel L* Mitchill> 

of New^rork, 13^ 

XVII. Defcription of a Stopper for the Openings by which the 
Sewers of Cities moim^the Wester of their Brains. By Mr. 
John Fraser, of Cheifea, London^ 146 

XVIII. A Memoir on Aoimal Cottoo, or tie hfia Fly^trrier. 
By M. Baudrt jdbs Lozierbs, Member of fevend Acade-' 
mieSf and Founder of the Society of Sciences and Arts, at 

Cape Francois, I5# 

XIX. Note concerning a Vegetable found under Ground. In a 
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EuiCOTTj Ida 
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parts of Pennf^vania. By Thomas CoulteRi Efq. of Bed- 
ford County^ Pennf^vama. %^^ 



TRANSACTIONS 



*^^R ^^•^J^ J^»^J% ^^•^R f^mj^ f^tj^ P^»^3W ^^^R ^^•.^^ P^»,^W "•■^^* ft^tjm r^mj^ 

X>0<>OOC>0<X><><><X>^KXXXX>CK>CKX><><X><>0<>000< 



TRANSACTIONS 



OF THE 



AMERICAN PHILOSOPHICAL SOCIETY. 



No. I. 

Experiments on the TranfmiJJion of Acids ^ and other 
Liquors t in the Form of Vapour ^ overfeveral Subjiances 
in a hot earthen Tube. By Dr. Joseph Priestley. 

Retd, Dec. T HAVE publiflied an account of many experi- 
Ao, Z799* X ments on the tranfmiilion of fleam, and alfo 
of adds, in the form of vapour, over fubftances of vari- 
ous kinds in hot earthen tubes, with an apparatus to 
receive both the air that was produced in the procefs, 
and the liquor that was diftilled. The following were 
made at the fame time, but were then thought lefs wor- 
thy of publication. Some of the fads may, however, be 
of ufe to thofe who may be difpofed to refume thofe 
experiments. 

Sending the vapour of fpirit of nitre over an ounce of 
iron turnings^ I got 140 ounce mcafures of air with 
great rapidity. Of this no part was nitrous, or fixed, but 
it was flightly inflammable* The reft was phlogifticated. 

Vol. V. A In 



a On the TRANSMISSION 

In the courfc of the procefs, the finery cinder that was 
formed had united to the earth of the tube, and made a 
hole through it, but I coUedied b dwts. of the iron which 
had not been much affeded. 

With copper in the fame procefs I got pretty pure 
dephlogifticated air, from the acid only, while the pro- 
dudion was rapid, but when it came flowly, it was ni- 
trous. The copper was covered with a peculiar kind of 
fcale, and fome parts were entirely reduced to it. It 
was brittle, but not black. 

Sending the fame vapour over 240 grains of perfect char-' 
coaly I got, with prodigious rapidity, and full of black 
fmoke, 900 ounce meafures of air, ilightly inflammable, 
without any fixed air. It was of the fame fpecific gravity 
with common air, and what remained of the charcoal 
weighed 47 grains. 

From about an ounce of the charcoal of bones ^ out of 
which all air had been expelled by heat, I got, by the 
tranfmiffion of the fame vapour, about an hundred ounce 
meafures of air, of which one-fifth was fixed air, and the 
reft phlogifticated. Continuing the procefs, the air that 
came afterwards was dephlogifticated, from the acid only. 

From a quantity of melted lead I got^ in the fame pro- 
cefs, air that came with gfeat rapidity, at firft dephlogifti- 
cated from the acid, afterwards, what was worfc than 
common air, as it extinguifhed a candle. After the 
procefs I found in the earthen tube much glafs of lead 
covered in part with a white powdery fubftance, which 
was, no doubt, nitrated calx of lead. 

The experiment with tin in this procefs was fimilar to 
that with lead. After the procefs there was found a 
quantity of a white fubftance in hard lumps, and the tin 
that remained was covered with it. This was, no doubt^ 
the nitrated calx of tin. 

When this procefs was gone through with bifmutb the air 
produced was e:sceedingly turbid^ and ftrongly nitrous. But 
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the gfcateft part of the acid came over in red rapours, 
which were imbibed by water, that afterwards gave out 
nitrous air, * The metal was covered with a white pow- 
dery fubftance, but in fome places yellow, the nitrated 
calx of bifmuth. The liquor that was diftilled was of 
a blue colour, and the velTel in which it was received, 
was filled with red vapours. 

Sending the vapour of marine acid over a quantity of 
copper^ I got about 40 ounce meafures of air, the greateft 
part of which was ftrongly inflammable, but mixed with 
common air. For when, after being turbid, it became 
clear, and the prodtidion flow, the ftandard of the air 
was 1.45. 

I then fent the vapour of this acid through an empty 
earthen tube glazed on the outfide only, and got about 
60 ounce meafures of air of the ftandard of 1.4, or 1.35 
very turbid. The refult was the fame when the tube 
was glazed both infide and outfide. This air I fufped: 
had been tranfmitted through the tube, while the vapour 
of the acid paflled through in the contrary direction. 

With this acid vapour fent over i o dwts. of perfed: 
charcoal I got about 700 ounce meafures of air, without 
any fenfible quantity of fixed air ; but afterwards one 
tenth of the produce was fixed air, and the reft inflammable, 
of which 20 ounce meafures weighed two grains lefs 
than the fame quantity of common air. This air came 
over white as milk, and the acid that was diftilled was 
quite black. 

1 feveral times fent cauftic fixed alkali in vapour 
through an earthen tube containing iron^ when the firft 
portion that was diftilled was flightly acid, but not after- 
wards. I had the fame refult in three proceflfes, in which 
the glafs worm, and all the apparatus, had remained juft 
as it was after the preceding experiments ; fo that nothing 
acid could well have come to it. 

A 3 Experiments 



2 On the transmission 

In the courfc of the procefs, the finery cinder that was 
formed had united to the earth of the tube, and made a 
hole through it, but I coUeded b dwts. of the iron which 
had not been much affeded. 

With copfer in the fame procefs I got pretty pure 
dephlogifticated air, from the acid only, while the pro- 
dudion was rapid, but when it came flowly, it was ni- 
trous. The copper was covered with a peculiar kind of 
fcale, and fome parts were entirely reduced to it. It 
was brittle, but not black. 

Sending the fame vapour over 240 grains pf perfect cbar^ 
coaly 1 got, with prodigious rapidity, and full of black 
fmoke, 900 ounce meafures of air, llightly inflammable, 
without any fixed air. It was of the fame fpecific gravity 
with common air, and what remained of the charcoal 
weighed 47 grains. 

From about an ounce of the charcoal of bones^ out of 
which all air had been expelled by heat, I got, by the 
tranfmiffion of the fame vapour, about an hundred ounce 
meafures of air, of which one-fifth was fixed air, and the 
reft phiogifticated. Continuing the procefs, the air that 
came afterwards was dcphlo^fticated, from the acid only. 

From a quantity of melted lead I got, in the fame pro- 
cefs, air that came with gf^at rapidity, at firft dephlogifti- 
cated from the acid, afterwards, what was worfe than 
common air, as it extinguifhed a candle. After the 
procefs I found in the earthen tube much glafs of lead 
covered in part with a white powdery fubftance, which 
was, no doubt, nitrated calx of lead. 

The experiment with tin in this procefs was fimilar to 
that with lead. After the procefs there was found a 
quantity of a white fubftance in hard lumps, and the tin 
that remained was covered with it. This was, no doubt^ 
the nitrated calx of tin. 

When this procefs was gone through with bifmutb the air 
produced was exceedingly turbid, and ftrongly nitrous. But 
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the gfeateft part of the acid came over in red Tapours» 
which were imbibed by water, that afterwards gave out 
nitrous air. * The metal was covered with a white pow- 
dery fubftance, but in fome places yellow, the nitrated 
calx of bifmuth. The liquor that was diftilled was of 
a blue colour, and the veffel in which it was received, 
was filled with red vapours. 

Sending the vapour of marine add over a quantity of 
copper 9 I got about 40 ounce meafures of air, the greatefl: 
part of which was ftrongly inflammable, but mixed with 
common sdr. For when, after being turbid, it became 
clear, and the produdion (low, the ftandard of the air 
was I •45. 

I then fent the vapour of this acid through an empty 
earthen tube glazed on the outfide only, and got about 
60 ounce meafures of air of the ftandard of 1.4, or 1.35 
very turbid. The refult was the fame when the tube 
was glazed both infide and outfide. This air I fufped 
had been tranfmitted through the tube, while the vapour 
of the acid pafled through in the contrary diredion. 

With this acid vapour fent over i o dwts. of perfed: 
charcoal I got about 700 ounce meafures of air, without 
any fenfible quantity of fixed air ; but afterwards one 
tenth of the produce was fixed ^r, and the reft inflammable, 
of which ao ounce meafures weighed two grains lefs 
than the fame quantity of common air. This air came 
over white as milk, and the acid that was diftilled was 
quite black. 

1 fcvcral times fent cauftk fixed alkali in vapour 
through an earthen tube containing irony when the firft 
portion that was diftilled was flightly acid, but not after- 
wards. I had the fame refult in three proceflfes, in which 
the glafs worm, and all the apparatus, had remained juft 
as it was after the preceding experiments ; fo that nothing 
add could well have come to it. 

A 3 Experiments 
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In the courfe of the procefs, the finery cinder that was 
formed had united to the earth of the tube, and made a 
hole through it, but I coUedied b dwts. of the iron which 
had not been much afFeded. 

With copper in the iame procefs I got pretty pure 
dephlogifticated air, from the acid only, while the pro- 
dudion was rapid, but when it came flowly, it was ni- 
trous. The copper was covered with a peculiar kind of 
fcale, and fome parts were entirely reduced to it. It 
was brittle, but not black. 

Sending the fame vapour over 240 grains of peife£k r^&^r- 
coal^ 1 got, with prodigious rapidity, and full of black 
fmoke, 900 ounce meafures of air, (lightly inflammable, 
without any fixed air. It was of the fame fpecific gravity 
with common air, and what remained of the charcoal 
weighed 47 grains. 

From about an ounce of the charcoal of bonesy out of 
which all air had been expelled by heat, I got, by the 
tranfmiflion of the fame vapour, about an hundred ounce 
meafures of air, of which one-fifth was fixed air, and the 
reft phlogifticated. Continuing the procefs, the air that 
came afterwards was dephlogifticated, from the acid only. 

From a quantity of melted lead I got, in the fame pro- 
cefs, air that came with gfeat rapidity, at firft dephlogifti- 
cated from the acid, afterwards, what was worfe than 
common air, as it extinguifhed a candle. After the 
procefs I found in the earthen tube much glafs of lead 
covered in part with a white powdery fubftance, which 
was, no doubt, nitrated calx of lead. 

The experiment with tin in this procefs was fimilar to 
that with lead. After the procefs there was found a 
quantity of a white fubftance in hard lumps, and the tin 
that remained was covered with it. This was, no doubt^ 
the nitrated calx of tin. 

When this procefs was gone through with hifmutb the air 
produced wa9 exceedingly turbid, and ftrongly nitrous. But 

the 



OF LIQUIDS IN VAPOUR. 3 

the gfeateft part of the acid came over in red Tapours» 
which were imbibed by water, that afterwards gave out 
nitrous air. * The metal was covered with a white pow- 
dery fubftance, but in fome places yellow, the nitrated 
calx of bifmuth. The liquor that was diftilled was of 
a blue colour, and the vefTel in which it was received, 
was filled with red vapours. 

Sending the vapour of marine acid over a quantity of 
copper^ I got about 40 ounce meafures of air, the greatefl: 
part of which was ftrongly inflammable, but mixed with 
common air. For when, after being turbid, it became 
clear, and the prodtidion (low, the ftandard of the air 
was I •45. 

I then fent the vapour of this acid through an empty 
earthen tube glazed on the outfide only, and got about 
60 ounce meafures of air of the ftandard of 1.4, or 1.35 
very turbid. The refult was the fame when the tube 
was glazed both infide and outfide. This air I fufped 
had been tranfmitted through the tube, while the vapour 
of the acid pafled through in the contrary direction. 

With this acid vapour fent over 10 dwts. of perfed 
charcoal I got about 700 ounce meafures of air, without 
any fenfible quantity of fixed air ; but afterwards one 
tenth of the produce was fixed air, and the reft inflammable, 
of which ao ounce meafures weighed two grains lefs 
than the fame quantity of common air. This air came 
over white as milk, and the acid that was diftilled was 
quite black. 

1 feveral times fent cauftk fixed alkali in vapour 
through an earthen tube contsdning iron^ when the firft 
portion that was diftilled was flightly acid, but not after- 
wards. I had the fame refult in three proceflfes, in which 
the glafs worm, and all the apparatus, had remained juft 
as it was after the preceding experiments ; fo that nothing 
add could well have come to it. 

A 3 Experiments 
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2. Of the produSion of fulphur hy beating water im^ 
pngnated with vitriolic acid air. 

When 1 firft made this experiment it was a long time 
before any fulphur appeared ; but it is formed , much 
fooner when the common air is expelled from the tube 
by heating a little of the impregnated water previoufly 
to its being hermetically fcaled. By this means the ful- 
phur will appear the firft diy, and in three or four days 
the produdion will have attained its maximum, the 
whole tube being covered with white cryftals. After 
fome days there will be a little ball of yellow fulphur 
fwimming on the middle of the liquor, and a good deal 
of fulphur will be found at the bottom of it, by the cry- 
ftals on the fides continually Aiding down into the liquor, 
as others are formed. The tubes I have generally ufed 
for this purpofe are fomething more than three feet long, 
and more than half an inch wide. 

Sulphur is produced in the very fame manner and in 
the fame time by means of water impregnated with he- 

Fatic air. The only difference that I obferved was that 
did not fee the fame dancing vapour in this procefs as 
in that with vitriolic acid air, which is a curious circum- 
ftance in the experiment. 

Having evaporated to drynefs a quantity of water im- 
pregnated with hepatic air, there remained a black pow- 
der, like ethiops mineral. When this faturation is made 
with water confined by mercury, it has a white colour. 

Opening a tube in which fulphur had been formed 
from ;water impregnated with vitriolic acid air under wa- 
ter, 1 found the air within it of the ftandard of 1.6, 
without fixed air, or any thing inflammable in it. 

3. An experiment with Papins Digejier. 

Aided by heat in this inftrument a folution of cauftic 
alkali made a iiquor Jtiicum with pounded flint glafs. 

4-0/ 
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4. Of Phofphoric air. 

Phofphoric air, though confined by mercury, will 
not always retain its property of taking fire by the ad- 
miflion of atmofphcric air. A quantity of this air which 
was made the 1 8 th of November would not take fire on 
the 2 2d, but burned with a lambent yellow flame on the 
approach of a lighted candle, fmelling ftrongly of 
phofphorus. At other times I have found this air re- 
tain its peculiar property much longer; but it was al- 
ways changed to a lambent inflammable air by keeping, 
nor would heat reftore it. 

5. Of the purity or impurity of airs in various circum-^ 
Jianccs. 

Some experiments feem to indicate that fomething po- 
fitive is communicated to feveral fubflances, folid and 
fluid, in confequence of being expofed to Ifeat. At leaft 
they are difpofed after this to attra£t pure air from the 
atmofphere, like other fubfl:ances during the emiflion of 
phlogifton. The following obfervations may ferve to 
throw fome light on this fubjeft, and perhaps deferve 
to be profecuted farther. 

Air from water frefti diftilled, from rain water, or 
frefli fpring water, gave out air fomething worfe than 
that which had been expofed to the atmofphere. 
^ Air from fnow water, from a folution of blue vitriol, 
and from water diftilled from this folution, gave air a 
little worfe than water long expofed to the atmofphere. 
Such alfo was. air from river water during a flood from 
late rains. 

• Putting a fmall quantity of fpirit of wine into a phial^ 
^md covering it with a fmall glafs veflel ftanding in wa- 
ter, I found the air within it confiderably lefs pure than 
common air. 

Air incumbent on water impregnated with nitrous 
vapour cxtinguiflied a candle. 

Vol. V. B A 
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A pbial which had contained aqua regia faturatcd with 
gold having a very pungent fmcll, 1 examined the air 
%\ithin it, and found it to be of the Ilandard of 1.65, 
much worfe than comrfion air. 

Air which had been confined with mujk was a little 
worfe than common air. There was no fixed air in it. 
Air confined in a fimilar phial, and with a fimilar cork, 
about the fame time was not worfe than common air, nor 
was air confined with camphor, < 

Water in which liver of fulphur was difFolved did not 
give out air worfe than before. 

6. Of the proportion of latent beat in fome kinds of air. 

That heat is neceflary to the aerial form of fubftances 
is as evident as that it is neceflary to form the vapour 
of water. I took the following method to afcertain the 
proportional •quantity of latent heat in thofc kinds of 
air which are readily abforbcd by water, cxpeding to 
find a confiderable difference between them, but I did 
not find any. I inclofed the bulb of a mercurial thermo- 
meter in one end of a glafs tube, and made the place air- 
tight with a cork and cement ; then filling the tube with 
mercury, 1 introduced a certain quantity of water, which, 
furrounding the bulb of the thermpmeter, would foon 
impart to it whatever heat it received by the abforption 
of the air that was thrown up into it. 

The quantity of water in all the experiments was 44 
grains, and the jar of air that I threw up into it held 
nearly two ounce meafures. The kinds of air on which I 
made the experiment were marine acid air, vitriolic acid 
air, and alkaline air. In all the cafes the abforption of 
the air raifed the thermometer four degrees of Fahren-*- 
heit, which was a.fpacc of an inch and a half; fo 
that a fmall difference would eafily have been perceived^ 
The vitriolic acid air required a little agitation, and oa 

th]& 
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diis adccxmt the heat woold not be communicated fo 
ipeeditf, and confequcntly fome would be loft. But 
the difference in this cafe was only that of 1.6 and 1.5, 

7. Experimenis relating to aqua regia and the folution 
ijf gold and fldtina in it. 

In impregnating marine acid with nitrous rapour^ 
which makes an aqua regia much ftronger than that 
which is made by a mixture of two atids^ there drop^^- 
ped from, the end of the tube through which the phlo^ 
gifikated vapour was conreyed a deep green acid^ in 
the form of balls, which fell to the bottom of the veflel, 
and after coodmiing a ibort time burft with the emifTion 
of air, the green colour then difappearing and the acid 
gradually affuming its proper orange colour. 

Gc»ng to make ufe of a quantity of aqua regia that had 
been made fome months, I found it& colour changed, 
and that, by the efcape of the nitrous vapour, it was 
become mere marine acid* Impregnating it again with 
nitrous vapour, it was the fame a« before. Diililling 
the folutibns of gold and.platina in this compound acid, 
the liquor that came over was marine acid. Platina re- 
quired more heat to diflblve it than gold. 

8. I made the following experiments to obferve the 
different effe&s of phlogifticated and dephlogifticated ni- 
trous acid in the folution of mercury. 

In the dephlogifticated acid an ounce of mercury gave 
lefs of both nitrous and dephlogifticated air. 1 diffolved 
sm ounce of mercury in dephlogifticated acid of nitre, 
and without changing the retort, which was cooled, 
and gradually expofed to a red heat till nothing more 
came over, I got about 15 ounce meafures of nitrous 
air, and 55 of dephlogifticated. From the calx that was 
fiiblimed 1 got 17 ounce meafures c^ dephlogifticated 
air. In the fame procefs with phlogifticated nitrous acid 
1 got 43 ounce meafures of nitrous air, and 63 of de- 
B % phlogifticated^ 
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phlogifticated ; and from the calx that fublimed I got 
6 ouhce meafures of nitrous air, and 15 of dephlo« 
giflicated. 

9. That quicklime gets weight by expofure to the 
air is well known. The following experiment will 
fhew what that weight is. 

An ounce of quicklime expofed in a (hallow difh on 
the I ft of July increafed in weight till the 14th of Od:. 
when it had gained 320 grains. Another ounce had gain- 
ed 300 grains in the fame time, and after this they gained 
nothing more. In the fame time an ounce of quick- 
lime faturated with water, and then left to dry, had gain- 
ed 294 grains : another ounce gained exadly the iame 
weight, and a third 325 grains. 

10. Pyrophorus is generally made with the charcoal 
of vegetable or animal fubftances mixed with alum, or 
any thing that contains the acid of vitriol, and the heat 
by which it takes fire is occafioned by the eager at- 
traction of this acid for water. I accidentally found that 
a pyrophorus may be made of fulphur and iron. 

Having kept a cup full of this mixture made up with 
water in a quantity of common air about two months, 
I then took it out, and left it in the cup. The next day 
perceiving the cup to be warm, I emptied it upon a 
board, when it grew hot, fmoked very much, gave 
out a ftrong fmell of vitriolic acid air, and at length be- 
came red hot. Putting a part of it into another cup 
confined by common air, the air was rapidly dimi- 
nifhed. 

11. Of the, abforption ofjixed air by a mixture of iron 
flings and fulphur. 

Among fome of the firft of my experiments were 
fome on the eflfeS of this mixture on fixed air, as well 
as on that of the atmofphere. The following relate 
to the fame fubjed, and may deferve to l^e profecutcd 
further.. 

A 
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A mixture of this kind which had been fome time in 
common air, and was become brown, abforbed fixed air 
with great rapidity, without leaving any fenfible refi- 
duum. But different portions of it abforbed this air 
very differently* Six ounce meafures of fixed air which 
had been a long time expofed to about an ounce of 
nifted iron had now a refiduum of about three-fourths 
of an ounce meafure, and it was wholly phlogifticatcd. 

A bladder containing about 20 ounce meafures of 
fixed air was connected with an earthen tube in which 
were pieces of iron, and at the other end of the tube 
was another bladder, but empty. The middle part of 
the tube being made red hot, the bladder was preffed, 
fo as to make the air pafs through the hot iron, and 
thence it was driven back again, and the procefs re- 
peated till the air was reduced to 6 ounce meafures, 
and by waftiing in water to 5. It was flightly in- 
flammable. 
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Experiments relating to^ the change af Place in different 
kinds of Air through Jh^erat interpofing Suhftances. By 
Dr. JosiPH Pribsti^ey. 

|NE of the moft extraordinary circumftances 
that ever occurred in the courfe of my 
experiments is that of the vapour of water^ or of mer- 
cury, changing places with any kind of air, in veflels 
through which air could not be made to pafs without 
great force, fo that for mc^ purpofes they might be 
confidered as air-tight. Of this remarkable fad, and of 
all the circumftances that led to the complete aiicertaiiv 
ing of it, 1 have given an account in my former pub- 
lications. I had alfo obferved that different kinds of 
air capable of forming a chemical union would do it 
through a bladder that was perfectly air-tight, that in 
this manner pure air was imbibed by the blood through 
the membrane of the lungs, while phlogifton was tranf- 
mitted into the air within them. Since that time 1 have 
extended and diverfified the experiments, and have ob- 
ferved that what was done by air and water, will be done 
by any two kinds of air, and whether they have an af- 
finity to one another or not, that this takes place in cir- 
cumftances of which I was not at all apprized before, 
and fuch as experimenters ought to be acquainted with, 
in order to prevent miftakes of confiderable confequence. 
Having procured earthen veffels of a very clofe tex- 
ture, fo as to be apparently impervious to air, contain- 
ing about an ounce meafure, 1 could fill them with 
any particular kind of ^r, and then place them inverted 
in a large glafs jar containing a different kind of air. I 
then heated the fmall earthen veffels through the glafs jar 
by means of a burning lens, and I never failed to find 

after 
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^ter the experiment, that the air witHa the earthen 
veflel was the fame with that which had been on the out- 
iide of it, while that within it was mixed with that on 
the oulfide ; but in fome cafes the mixture was a che- 
mical one, forming a kind of air dijBFerent from either of 
them, while at other times they were only difFufed 
through one another. It will be necellary therefore to 
recite the circumftances as I obferved them, that future 
experimenters may give more attention to them, and 
endeavour to afcertain the caufe of this difference, which 
I have not been able to do. 

I put one meafure of dephlogifticated air into the 
fmall earthen veifel in a large glafs jar containing in- 
flammable air, and after heating it about half an hour, 
found the quantity of inflammable air confiderably di- 
miniflied, and the air within the earthen veflTel wholly 
inflammable^ and increafed in quantity one half. 

i repeated the procefs with inflammable air in the 
earthen veflel, and dephlogifticated air in the jar, and 
then found the dephlogifticated air fomething diminidi- 
ed, and the quality of it inferior to what it had been 
before. The air in the earthen veflfel was wholly de- 
phlogifticated^ hardly diftinguiihable from that in the 
glafs veflTel. There was no fixed air in either of them. 

In both thefe cafes the mixture of the two kinds of air 
in the glafs jar was evidently a chemical one, the quan- 
tity being diminifhed ; but the air that had been tranf- 
mitted through the earthen veflel hi the contrary direc- 
tion had undergone no change, being the very fame with 
that in the gla& jar. Of the reafon of this di^rence I 
cannot form any probable conjecture. 

When the two kinds of air were fcparated by a blad- 
der, and no heat was applied, I fometimes found that 
the tranfmiflion had been made both ways, without any 
chemical unioiu 

Having 
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Having filled a tamied bladder with dephlogillicated 
air, and put it into a large jar of inflammable air, I ex- 
amined them about a month afterwards and found in 
each of them a mixture of both the kinds of air, and in 
the fame proportions. They both exploded alike ; and 
with equal quantities of nitrous air occupied the fpace of 
1,6. In the bladder there was flight appearance of fixed 
air, but in the jar none at all. 

Reverfing this experiment, by putting a bladder filled 
with inflammable air into a veflTel containing dephlo- 
gifticated air, and letting them remain from the lath 
of Dec. to the 5th of Feb. I found the dephlogiflicated 
air diminiflied, and of inferior quality. The bladder 
was air-tight? but much flirunk. There was fixed air 
in them both, but more within the bladder.' They both 
exploded with violence, but that in the jar feemingly 
lefs fb than that in the bladder. With equal quantities 
of nitrous air the ftandard of that in the jar was i.i, and 
that in the bladder 1.3. 

That the fixed air in the refult of this procefs did not 
come from the corruption of the bladder, was evident 
from the following experiment. On the 20th of June 
I put a bladder full of inflammable air into a jar contain* 
ing 90 ounce meafures of dephlogiflicated air, and on 
the 23d of the fame month another bladder of inflam- 
mable air into a jar of the fame air, and on the 15th of 
July I examined them both. The 90 ounce meafures 
of dephlogiflicated air were reduced to 47, of the ftand- 
ard of 0.6, whereas it had been of o. 1 6, and the blad- 
der was found. In the other jar the bladder was almoft 
diflblved, and exceedingly offenfive, and there was hardly 
any appearance of fixed air ; whereas in the jar in which 
the bladder was found there was a great quantity. 

The moft expeditious manner in which 1 found the 
two kinds of air to change places was when a quantity 

of 
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of any kind of air was confined in an earthen tube clofed 
at one end, while the open end ftood in a bafon of water 
or mercury-. After this I ej^pofed the clofed end of the 
tube to a red heat, which 1 contrived to do by means of 
a hole purpofeiy made in the grate of a fmall furnace. 
In this cafe whatever kind of air was contained in the 
tube before the procefs, it was in a very fhort time of 
the fame quality with that on the outfide, which, being 
in the fire, was fomething worfe than the external air. 
It made no difference alfo whether the tubes were glazed 
or not ; and yet that they were air-tight appeared from 
their containing only a certain portion of air after their 
procefs, as well as before. There was always, however, 
fbme change in the quantity, but on what principle this 
change was made I could not fatisfy myfelf. 

Three and an half ounce meafures of inflammable air 
treated in this manner came out two ounce meafures, 
nearly common air, with nothing inflammable in it* 

The fame quantity of nitrous air was reduced to af 
ounce meafures and to the fame ftate. A candle burned 
very well it. The fame quantity of phlogifticated air 
came out 24^, of the fame quality with the preceding; 
but the dephlogifticated air was increafed to 4 ounce 
meafures, of a ftandard a little better than the reft. 

In the preceding experiments the air was confined by 
water ; but the refult was the fame with thofe kinds of 
ur that required to be confined by mercury. 

Marine acid air treated in this manner was much in- 
creafed, but came out very nearly common air. Vitriolic 
acid air was neither increafed nor diminilhed, but was 
not to be diftinguiflied from common air after the pro- 
cefs. Alkaline air alfo was unchanged in quantity, but 
in quality it was the fame as the reft. 

In order to repeat my former experiment on the tranf- 
miifion of fteam in this eafy procefs, I filledone of thefe 

Vol. V. C tubes 
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tubes with water ; and expoiing the top of it to the fire, 
I found afcer fome time 2-§- ounce meafures of air in it» 
of the fame quality with the "preceding. 

All the preceding experiments having been made with 
the feveral kinds of air unmixed with any other, I wa5 
willing to try the efFe£k of a mixture of dephlogiAicated 
and inflammable air, fuch as explodes with great violence 
with the flame of a candle or an ele&ric fpark. In thefc 
circumflancest however, this mixture did not explo.de 
at all, the quantity was unchanged, and the quality was, 
as before, nearly the fame as that of common air. 

To my great furprife, I found that this mixture of 
dephlogiAicated and inflammable air did not explode in 
a red hot gun barrel, a copper tube, or one of filver ; and 
though the heat Was applied ever fo fuddenly. When it 
was put into a flint glafs tube, it was alfo heated without 
cxplofion, but the tube became black, by the calx of 
lead uniting with the inflammable air; but in a tube of 
green glafs, in the compofition of which there is no calx 
of lead, the mixture exploded. Why it fhould not ex- 
plode in the earthen vcfTel, the gun barrel, or the copper 
and filver tube, I am unable to fay ; but it is probably 
owing to the dephlogifticated air in the mixture uniting 
with the metal, and forming a calx rather than with the 
inflammable air, with which it was mixed. In an experi- 
ment with the copper tube the quantity of the air came 
out twice as much as it was when put in. Mixed with 
an equal quantity of nitrous air, the flandard was 1.4, 
and it exploded like a mixture of common and inflam- 
mable air. 

To diverfify this courfe of experiments, I put the dif- 
ferent kinds of air into earthen retorts fufficiently air-tight 
for any common purpofes, and putting the open ends 
into bafons of water^ 1 placed the bulbs near to a fire, 
where the heat was about that of boiling water, and noted 
the following refults* 

Fourteea 
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Fourteen and an half ounce meafures of inflammable 
air having been expofcd in this manner a good part of a 
day, was reduced to 8^ ounce meafures, nearly in the 
fame ftate with common air, without any thing inflam- 
mable in it* But 10 ounce meafures of inflammable air 
from fpirit of wine was firft increafed to io|^, of the 
ftandaixl of 1.56, then to I2-|-, of 1.37 ; and it was ftill 
flightly inflammable. 

Seven ounce meafures of dephlogifticated air was in- 
creafed to 12, of the fl:andard of 1.9, and it was after- 
wards brought to 1-25 with an equal meafure of nitrous 
air ; fo that it was in all rcfpeds atmofpherical air. 

Ten ounce meafures of phlogifticated air came out 1 1 , 
of the ftandard of i.8. It was afterwards farther increaf- 
ed, and was finally of the ilandard of 1.38. 

In all the preceding cafes the change was produced 
by means of the fine pores in the earthen veflTel, but I 
found that in more time the fame change would be made 
through a quantity of water in a glafs retort- For four 
meafures of inflammable air having been expofed to heat 
in this manner, though it was not changed in its dimen- 
fions, was become of the ftandard of 1.5, and exploded 
like a mixture of inflammable and common air. 

Inflammable air kept in glafs jars fl:anding in water 
does not in general undergo any fenfible change in many 
months, except that it prefently faturates itfelf with 
water, and thereby becomes heavier than when frefli 
made. But, to my great furprife, I found that, though 
a glafs veflTel was perfectly air-tight, yet if it had been 
broken, and the pieces had been joined with paint, or 
cement, the air would in time be changed for the ex- 
ternal air- At firft I found that a jar of this kind of air 
had in it a confiderable quantity of common air by the 
manner in which it exploded, and by its being diminifti- 
cd by a mixture of nitrous air. But afterwards 1 found 

C 2 the 
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the inflammable air which had been kept in a glafs veflel 
of this kind all the winter was of the (landard of 1.45, 
and had nothing fenfibly inflammable in it. I had many 
refults of the fame kind ; but in a glafs veflel which waa 
only cracked, but was air-tight, the inflammable air was 
not changed ; though when a folution of copper in the 
nitrous acid was put into it, there was an efflorefceace 
from every part of the crack on the outfide, which (hewed 
that it was not in all refpe^ts impa:vioU6. 
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Experimentt relating to the Abforption of Air by Waten 
By Dr. Joseph Priestley. 

IN my attempts to afccrtain the proportioa 
between the phlogifticated and dephlogifti- 
cated air that conftitutcs the atmofphcre, of which I 
gave an account in the fourth volume of the Pbilo" 
fopbicat TranfaFlions of Phi/adelphiay I made one of 
my computations fiom the diminution of atmofpherical 
air by a mixture of nitrous air, confidering one-third 
of the quantity that difappeared to have been dephlo- 
gifticated air ; and fince by long (landing this diminu- 
tion proceeded much farther than at the firft, I con- 
cluded that this farther diminution was occasioned by 
the fame caufe as the firft, only operating more flowly, 
and confequcntly that there was in the atmofphere 
much more dephlogifticated air than had been fuppofed. 
Since that time, however, I have found that this fe- 
cond abforption has fome different caufe, though 1 have 
not been able to difcover it; becaufe if fufficient time 
be allowed, all kinds of air without diftin£tion will 
be wholly abforbed by the water with which they are 
confined. 

As this obfervation was made in confequence of re- 
fuming the experiments of which an account was given 
before, viz. on mixtures of nitrous and common air, I 
fhall firft recite thofe which were made with this mix- 
ture. In the beginning of May 1798 I fet by a mix- 
ture of this kind, then occupying the fpace of 1.25, and 
cbferved that, without agitation, the diminution kept 
proceeding (though it was fometimes ftationary) till on 
th« i8th of Odlober, I examined it, and found it to be 
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0.34, which was confidcrably lefs than I had obfervcd 
before. Replacing it in the fame veflel, I found that on 
the 30th of Nov, it was 0.27; Dec. ad it was 0.22; 
Jan. I ft it was o. 1 1 ; Feb. 1 2th it was 0.09 ; Feb. 24th 
it was 0.06, and on April 3d it was completely ab- 
forbed. 

Obferving this progreflive diminution, I' made other 
mixtures of the fame kind, and occafionally examined 
them, but I do not think it neceflary to recite more than 
two more of the refults. 

Equal quantities of common and nitrous air put toge- 
ther Odt. 5th was on Dec. 2d reduced from 1.25 to 
0.83; Jan. ift it was 0.52; Feb. 21ft 0.31; March 
31ft 0.25; April 3d o.ai; May 25th 0.22; July ift 
o. 1 1 ; and on July 24th it was wholly abforbed. Ano- 
ther mixture of the fame kind made Dec. 1 ith was va- 
nifhed July ift. 

A mixture of equal quantities of common and inflam- 
mable air fired together Dec. 13th, and then occupying 
the fpace of 1.29, was wholly vaniftied July 19th. 

That this diminution and abforption depended on the 
water by which it was confined, was evident from a 
mixture of equal parts of common and nitrous air being 
kept without any change confined by mercury from 
October to the April following. 

Being now fully fatisfied that this diminution of air, 
and its final abforption, was wholly independent of the 
adion of nitrous air, I expofed in the fame manner all 
kinds of air that could be confined by water to the fame 
influence ; and I always found that, in more or lefs time^ 
the whole of any quantity would be wholly abforbed, 
though a large furface of the water in which the vcC- 
fels containing them were placed was expofed to the 
common atmofphere, and therefore had an oppor- 
tunity of faturating itfelf with air, and of a purer kind 

than 
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than feveral of thofe that were in the jars. And this is 
the circiunftance which makes the experiment of fuch 
difficult folution. I always, however, found that when 
common air was fubjeded to this experiment, the de- 
phlogiflicated part of it was abforbcd in the firft place. 
For whenever I examined the air it was always found to 
be more and more phlogifticated, till at laft it was whol- 
ly fo ; and this was generally the cafe when about three- 
fourths of the quantity remained unabforbed. 

Ten ounce meafures of common air expofed to rain 
water from the 28th of July to the 15th of Auguft, in 
a glafs jar about ten inches in diameter, were reduced to 
7 ounce meafures^ completely phlogifticated, as was ano- 
ther quantity of 20 ounce medureai when it was reduc- 
ed to. 15. 

In order to afcertain what kind of air would be moft 
afiedted in thefe circumftances, I expofed equal quanti- 
ties of them in the fame manner on the 19th of Dec, 
and obferved them all to be gradually diminilhed, till 
July ift; when the dephogifticated air was reduced to a 
very fmall bubble, and on July 6th the inflammable and 
common air, and an equal mixture of common and ni- 
trous air, were all wholly vaniQied. Nitrous air was al- 
ways abforbed fooner than any other, till it was reduced 
to the ftate of phlogiflicated air, which, if the furface 
expofed to the adion of the water was large, was foon 
efieded. 

Thinking that the nearer the air on which this expe- 
riment was made was to the common atmofphere, the 
fooner this abforption would be effefted, and that the 
farther it was from it the more time would be re- 
quifite for it, I put a meafure of common air into a glafs 
tube 5 feet in length, placed in a trough of water ift 
inches deep, fb that there were 6^ feet from the confined 
air to the atmofphere. But being left in this fituation 
from June 5th to July a8th| it was reduced to o,8, com- 
pletely 
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pletely plilogifticated ; fo that this long fpace o£ water 
bad been linle or no obftnidion to this procefs. 

On the lift of Jan. I fet by two quantities of com* 
mon air, each one meafure) in two fimilar gkiis jars, one 
plunged feveral inches under the water, and the other 
placed on the ftielf in the fame trough, thinking that a 
difference in the prejfure to which they were fubje&ed 
might make fome difference in the abforption ; and till 
the 26th of March that which was on the fhelf was 
more diminifhed than that which was under the water, 
and therefore more compreffed, but on that day they 
were exaSly equal, viz. o.^^. After this that which was 
funk in the water was more diminiihed than the other. 
On the 30th of April, that which was funk was 0.48, 
and that on the ihelf 0.59 ; but on the i(l of July, when 
I put an end to the experiment, the changes were re* 
verfed again; for that which was funk was 0.17, and 
that on the fhelf 0.08. 

1 found, however, that dilatation by an air-^pump pre* 
vented the abforption, and compreffion by a condenfing 
machine rather promoted it« To determiae this I f«b<^ 
jeded one meafuce of common air to the prefTure of 
about two atmofpheres a month, in whidi time i kept 
another equal meafure dilated about fix times, and ano« 
ther in a fimilar veffel without dilatation or compreffion. 
This was then found to occupy the fpace of 0.85, the 
compreffed air 0.76, and that which had been dilated 
had undergone no change at all. 

I repeated this experiment on nitrous air from the 
15th to the 2 8th of March, when the comprefled air oc- 
cupied the fpace of 0.47, the dilated was api, and that 
which had been neither comprefied nor dilated was 0*54- 
They had all loft their power of affeding common air 
nearly in the proportion of their diminution. 

The 
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The laft ftate of all thefe kinds of air was phlogifti- 
cated) that of inflammable air as well as the reft ; and 
fome idea of its gradual approach to this ftate may be 
formed from the following obfervations. 

Five ounce meafures of inflammable air were reduced 
from Aug. 19th to Sept. 5th to i^^ barely inflammable. 
In the fame time 2 ounce meafures were reduced to 0.35, 
wholly phlogifticated ; and from the fame date to Nov. 
9th, 3 ounce meafures were reduced to ^ an ounce mea- 
fure, wholly phlogifticated. 

Having formerly found air much changed by agitation 
in water, I now repeated thefe experiments with this 
view, and obfervcd that the abforption went on rapidly 
to a certain point, but that the agitation impeded the to* 
tal abforption, and when the water was warm the quan- 
tity was in fome cafes increafed. But unlefs the jar in 
which I agitated the air ftood in an open trough, a large 
furface of which was expofed to the atmofphere, the 
effcdt was inconfiderable. 

After agitating one meafure of common air ten minutes 
it was reduced to 0.36. After five minutes more it was 
o. 1 2, but after another five minutes it was o. 1 6 ^ and 
though the air was much phlogifticated, it was never 
wholly fo, being never worfe than of the ftandard of 
1.85, when two meafures were reduced to one. 

When one half of any quantity of inflammable air 
was abforbed in this procefs, it was wholly phlogifticat- 
ed, though the air given out by the water in which it 
was agitated was of the ftandard of common air. 

After agitating 2 meafures of inflammable air, in wa- 
ter which contained air of the ftandard of 1.6, till it 
was reduced to Icfs than one meafure, 1 found it wholly 
phlogifticated. The agitation was continued an hour. 
Meafuring after every five minutes, I obferved the quan- 
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tity W be as follows: 1.66; 1.43; 1.25; 1.15; 1.05 
and .99. 

Having agitated 2 meafures of inflammable air in dif- 
tilled water an hour, I obferved that, after being dimi- 
niflied, it was increafed in bulk, and after fome time it 
occupied the fame fpace as at firft. Being then examin- 
ed, it was not at all inflammable, but had no fixed air in 
it, and it was of the ftandard of 1*13, when the air in 
the water was r.of, 

I agitated 5 meafures of inflammable air in a trough 
of cold water fifteen minutes, when it was reduced to 2 
meafures, then in warm water, when it began to increafe. 
After agitating it 20 minutes in this warm water, it was 
5 meafures ; and being then examined it was not at all 
inflammable, and of the ilandard of 1.3 7, The air from 
the water was common air. 

After agitating the fame quantity of inflammable air 
the fame time in cold water it was diminifhed to 3 mea- 
fures, without any appearance of increafe. There was 
then nbthing inflammable in it, and it was of the fland- 
ard of 1.37. 

Dephlogiflicated air was foon reduced by this procefs 
to a much lower flandard. After agitating 3 meafures 
of this air, of the ftandard of 0.05 with 2 equal mea- 
fures of nitrous air, the quantity was 1.66 of the ftand- 
ard of 1. 1 7. Three meafures of this air after five mi- 
nutes agitation was 1.2 !• After five minutes more it 
was 0.96, and being then examined, it was of the ftand- 
ard of 1 .7 with equal meafures of nitrous air. 

After agitating a mixture of 2 meafures of inflamma- 
ble air and one of dephlogifticated five minutes, it was re- 
duced to 1.98 ; after five minutes more to 1.46, and af- 
ter another five minutes to 1.7, when it extinguifhed a 
candle^ 

Agitation 
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Agitation had the fame efiedi: on old and frefh made 
nitrous air. When both of them were reduced from ^i 
meafures to about 2, theydimimfhed a meafure of com- 
mon air to I •4. The agitation was continued ten mi- 
nutes* 
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Mifcdlaneous Experiments relating to the DoSirine of 
Phlogijlon. By Dr. Joseph Priestley. 

I. TT has been faid that the fixed air which I get 
X by heating iron in dephlogifticated air, comes 
from the plumbago contained in the iron, and that when 
it is found after the union of inflammable and dephlogifti- 
cated air, it was from plumbago diflblved in the inflam- 
mable air. But befides that there is no evidence of inflam- 
mable air containing any plumbago (fince when iron is 
diflblved in any acid the plumbago is left behind) the fix- 
ed air contained in this fubftance is very inconfiderable, 
the bulk of the air into which it may be refolved being 
inflammable. 

From 6 dwts. of the fineft plumbago from an iron 
furnace, in the form of a light powder, I got in a glazed 
earthen tube 40 ounce meafures of air, one-twelfth part 
only of which was fixed air, and the reft inflammable, 
burning with a blue flame. Then fending fteam through 
it, I got 240 ounce meafures more, the whole of which 
was inflammable, of the pureft kind, exadly refembling 
that from iron by the acid of vitriol. The plumbago 
was concreted into one mafs, refembling a hard cinder^ 
and, weighed %\ dwts. 

Another experiment on plumbago I (hall mention in 
this place. Melting one dwt. of it with a burning lens, it 
threw out fparks, like caft iron treated in the fame man- 
ner, but not quite fo much ; after which it was reduced 
to a flag, like finery cinder, weighing 4 grains lefs than 
it had done. I repeated the experiment with the fame 
refult. 

a. The 
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2. The experiments on the revival of precipitate per 
fe in inflammable air being differently reported by dif- 
ferent experimenters, and being fometimes attended with 
hazard, I fhall add the following, which were made 
.feveral years ago, to thofe which I have made and re- 
peated fince* 

In 9 ounce meafures of inflammable air from mallea- 
ble iron and water I revived part of the precipitate fent 
me by Mn BerthoUet, which I had found to contain no 
fixed air, till not more than one-fourth of the air re- 
mained unabforbed ; on examination, I found about one- 
twentieth part of it fixed air; but mixing nitrous air 
with it, it appeared that the air diflodged from the pre- 
cipitate had not united with the inflammable air ; for the 
ftandard of equal meafures of them was 1.7 !• After 
the procefs I miflfed 1 8 grains of the precipitate. But 
there are feveral caufes of lofs in this cafe, befides the 
quantity of air expelled from the fubftance. 

In ^.§ ounce meafures of the fame inflammable air I 
' revived fome of the fame precipitate till it was reduced 
to 0.77 ounce meafures. Of this one-fixth part was fix- 
ed air, and the refiduum of the ftandard of 1.6. It ex- 
ploded at once when the flame of a candle was prefented 
to it. 

3. As pyrophorus imbibes pure air when it is expofed 
to atmofpherical air, leaving nothing but phlogifticated 
air, (in which it refembles a mixture of iron filings and 
fulphur, which alfo makes a pyrophorus,) the fixed air 
expelled from it afterwards muft have been formed by 
the union of the pure air imbibed by it and the phlogif- 
ton contained in itfclf. 

From a quantity of old and fpoiled pyrophorus I got 

180 ounce meafures of air, of the firft part of which 

one half was fixed air, and the reft phlogifticated. At 

^he laft, the one half was fixed air, and the reft was 

inflam- 
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inflammable. In another experiment of this kind I 
found feven*tenths of the air fixed, and the reft inflam- 
mable. 

The fixed air that is expelled from lime which has 
been long expofed to the atmofphere cannot have any. 
other origin than the pure air that it has imbibed and 
fomc phlogifton which it derived from the fire ; for the 
air to which it is expofed is always fomething lefs pure 
than it was before. 

From 1 5 dwts. of fallen lime I got 45 ounce meafures 
of fixed air, and 25 inflammable from the gun barrel in 
which the experiment was made. Whether quicklime 
has been expofed to the atmofphere, fo as to become 
what is called fallen lime^ or has been faturated with wa- 
ter, they come in time to be of the fame weight, and to 
have the fame properties ; the former continually gaining 
weight, and the latter lofing it. 

From 15 dwts. of lime faturated with water, and then 
expofed to the atmofphere, I got ^$ ounce meafures of 
fixed air. 

4. If any metal be calcined ia common air over lime 
water, a very thick fcum will be formed on its fur- 
face, and much of the air will be imbibed by the calx 
that is formed. I have recited the refult of this procefs 
with feveral of the metals, and I fhall now obferve that 
I had the fame refult with platina, filver, and gold. In 
the experiment with platina 33 ounce meafures of air 
were reduced to 26^, of the ftandard of 1.75. 

5. That phlogifticated air is fometimes formed by the 
union of dephlogiflicated air and phlogifton is as clearly 
proved by experiment as that fixed air is formed from 
the fame elements. One proof of this is that common 
air can never be diminiftied fo much by the pureft de- 
phlogifticated air as it may be by nitrous air, the refidu-- 
um in both the cafes being alike phlogifticated air. I 

could 
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could not by any mixture of dcphlogifticated and inflam- 
mable air, fired by an eledric fpark, reduce it to lefs than 
2.5 ; whereas by nitrous air the fame dcphlogifticated 
air was diminiftied to 0.04 ; fo that there muft have been 
a production of phlo^fticated air when the inflammable 
air was ufed. 

If after any diminutions of common air by phlogiftic 
proceffes more phlogifticated air is found in forae of them 
than there is in others, the additional quantity muft have 
\^cn formed in the procefs ; and that there is a great va- 
riety in thefe refults I have obferved before. 

Heating fine needles in common air over mercury till, 
aftef its greateft diminution, it was increafed to its origi- 
nal bulk, I found that it had nothing fenfibly inflamma- 
ble in it, but was wholly phlogifticated ; whereas the ad- 
dition of one-fourth of inflammable air to three-fourths 
of phlogifticated air was eafily diftinguiftiable by the 
flame of a candle. Fixed air will be produced in this 
procefs if it be made over lime water, but not with cer- 
tainty in any other circumftances. 

When fubftances that diminifti air, and leave it phlo- 
gifticated, emit inflammable air before and after the pro- 
cefs, it is reafonable to conclude that they did the fame 
during the procefs; and fince nothing inflammable is 
found in the air after it, that it united with the pure part 
of the air to which it was expofed, and by that union 
formed part of the phlogifticated air ; fo that lefs of this 
kind of air exifted in the atmofphere than has generally 
been fuppofed. This I have obferved to be the cafe with 
a mixture of iron filings and fulphur. It was the fame 
with iron that had been partially diflfelved in vitriolic 
acid. After diminiftiing a quantity of air I immerfed it 
in mercury, and it gave out a fmall quantity of inflam- 
mable air. 

I have 
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I have recited one cafe of phlogifticated air being 
formed by expofing rufted iron to inflammable air, which 
muft have been formed by the oxygen in the ruft and 
the phlogiflon in the air. There is, however, much 
uncertainty in this refult, depending on circumftances 
which I have not been able to afcertain. But one clear 
cafe of the kind is fufficient proof of the hypothefis, 
and I have met with feveral. 

On the 15th of Auguft 1799 I examined a quantity 
of inflammable air which had been confined by mercury 
with dry iron rufted in nitrous acid from the i8th of 
IMarch 1798, and found nothing inflammable in it, 
though there was no apparent change in the colour of 
the iron. This was alfo the cafe of another quantity of 
the fame kind of air which had been confined in the fame 
manner from the 14th of July. At the fame time, ho\*r- 
ever, another quantity of inflammable air that had been 
confined the fame time, and in the fame manner, with 
iron rufted in vitriolic acid was not much changed, 
though the iron was become black. 

Since pure nitrous air wholly vaniflies when it unites 
with pure dephlogifticated air, the phlogifticated air that 
is found after heating iron in it muft have been formed 
from fome oxygen contained in the nitrous air and phlo- 
gifton from the iron. After heating turnings of caft iron 
in 5~ ounce meafures of nitrous air from mercury it was 
reduced to ^i ounce meafures, and by wafliing in water 
to 2-j, one ounce meafure having been fixed air. But 
when I heated malleable iron in 60 ounce meafures of 
the fame nitrous air it was reduced to 24 ounce meafures, 
all phlogifticated. When I continued this procefs beyond 
the point of greateft diminution, the air produced was 
inflammable. 

Since water contains but a fmall quantity of air in pro- 
portion to its bulk, and generally confiderably purer than 

that 
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that of the atmofphere, the phlogifticated air that Is 
found by heating fteam in a copper veflel muft have been 
formed from phlogifton in the copper, and the pure part 
of the air contained in the water ; and whenever 1 hjive 
heated water in this manner and have kept it a confider- 
able time in the form of fteam, I have found a quantity 
of air completely phlogifticated, and the longer 1 kept 
it in this ftatc the more of this air I found, 

I have obferved that when metals are calcined in com- 
mon air over water, the air is always diminiflied, and if 
it be done over lime water, fixed air is produced. If the 
calcination be continued after the greateft diminution of 
the air, it will be increafed by an addition of inflamma- 
ble air. If this inflammable air came from the decom- 
p/bfition of the water, the water over which the procefs 
was made would either be acid, or contain pure air, but 
this is never the cafe. This water is both free from all 
acidity, and gives out air lefs pure than that of the at- 
mofphere. Alfo the air confined in the fame phial with 
it is lefs pure than that of the atmofphere. If the oxy- 
gen of the water entered into the calx that is formed, 
hydrogen, or inflammable air, ought, according to the 
new theory, to be formed, which it is not. 

Alfo air from water in which mercury has been agitat-* 
ed is confiderably worfe than common air. A candle 
went out in it. Had the black powder which is formed 
in this procefs been owing to the decompofition of the 
water, fince this powder is mercury fuper-phlogifticated, 
the remaining water would have been in a ftate of oxy- 
genation ; and therefore the air expofed to it would have 
been purer than that of the atmofphere. 

It is faid that metals become calces by imbibing oxy«- 
gen ; but no oxygen has yet been difcovered in finery cin- 
der, and very little, if any, in flowers of zinc Jf minium 
or red precipitate, be diflTolved in marine acid, none of the 

Vol. V. E dephlo- 
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dephlogifticated air which thefe fubftances contain is then 
extricated ; but if the folutions be evaporated, and the dry 
refiduum be heated by a burning lens, the pure air is 
evolved. For the common air in which they are heated 
receives an addition of pure ain But the reverfe is the 
cafe when the folutions of finery cinder or flowers of 
zinc are treated in the fame manner. 

I heated a folution of the pureft flowers of zinc in 
marine acid in common air, and obferved that it emitted 
a denfe white vapour for about an hour after it was eva- 
porated to drynels. The air was but little diminifhed, 
but worfe than common air, in the proportion of 1.45 
to 1.35. 

I have obferved that common air which has been ex- 
pofed to hot charcoal is both diminifhed and phlogifti- 
cated, but that the air which by immerfion in water 
comes out of this charcoal is likewife phlogifticated. 
This proves the generation of phlogifliicated air in the 
procefs. The water over which this procefs is made alfo 
gives out air lefs pure than that of the atmofpherc. 

Charcoal that had been expofed in common air under 
a receiver fome days, did not, when immerfed in water, 
give out more than half as much air as charcoal heated 
and put into water immediately after it was cold. Both 
being placed near the fire, ftill immerfed in water, gave 
out more air, but in the fame proportion. Alfo, fland- 
' ing in this fituation a long time made no diflference in 
this cafe. 

6. That finery cinder contains nothing but water and 
calx of iron, I think I have fufiiciently proved by feveral 
obfervations, efpecially by its enabling hot charcoal to 
give out the fame kind of air that water will do. I had 
a fimilar refult with terra ponderofa aerata^ which gives 
no fixed air with mere heat, but does it when red hot by 
means of water. 

I mixed 
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I mixed a quantity of this fubftance pounded with 
pounded finery cinder ; and putting it into a guni barrel, 
got from it fixed air as copioufly as if a ftream of water 
had pafled over it. There was a confiderable refiduum, 
which was inflammable air from the iron. 

7. Dr. Woodhoufe obferves that if the manganeze be 
heated in inflammable air, and much of the air difap- 
pear, the metal is not revived. But not only may the 
calces of metals imbibe much phlogifton before their 
complete revival in a metallic form, but other fubftances 
alfo appear to do the fame. After heating calcined alum 
in inflammable air, it became black, and the air was di- 
miniflicd one-fifth. The infide of the veffcl in which 
the procefs was made had alfo a black coating. And 
brick* which contains iron ore, becomes black in the 
fame circumilances ; but it is not even attraded by a 
magnet afterwards. Pounded flint glafs becomes black, 
and abforbs inflammable air, when it is melted in it with 
a burning lens ; but no lead is formed. 

8. I have obferved that when a mixture of dephlogiC- 
ticated and inflammable air is exploded, acid is produced 
if there be any excefs of the dephlogifticated air, but only 
water with phlogijlicatei air if there be any excefs of the 
inflammable air. Thefe proportions I endeavoured to 
afcertain, and I found that acid is formed when 100 
meafures of inflammable air are united to 5 1 meafures of 
dephlogifticated air ; but that only water was produced 
when 100 meafures of inflammable air were united to 
47 meafures of dephlogifticated air. 
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Experiments on the ProduSiion of Air by the Freezing of 
Water. By Dr. Joseph Priestley. 

Read Apra TN 1 793, whcii I was. in England, I publifhed 
i8, 1800. Jj^ a courfe of experiments on the generation of 
air from watery and after my arrival in this country, i 
refumed the experiments, and publifhed 2.fequel to them. 
The refult of the whole was that, after all air had been 
extradited from any quantity of water, either by heating, 
or by taking off the prelTure of the atmofphere, when 
ever any portion of it was converted into vapour, a 
bubble of permanent air was formed, and this was al- 
ways phlogifticated. The procefs with the Torricellian 
vacuum 1 continued fome years, and found the produc- 
tion of air equable to the laft. The neceflary inference 
from this experiment is, either that water is convertible 
into phlogifticated air, or that it contains more of this 
air intimately combined with it than can be extra^ed by 
thefe proceflcs in any reafonable time. 

Finding that no air is contained in ice that is free from 
vifible bubbles, I thought to afcertain the truth of one 
or other of thefe hypothefes by expofmg to froft a quan- 
tity of water from which 1 had, by repeated proccfles 
with the Torricellian vacuum, expelled all the air that I 
poffibly could ; thinking, that if it really contained no 
air, it would appear by the ice being perfeSly folid ; fo 
that when it was melted no air would be got from it. 
This experiment I repeated fevcral times, but always 
found that though the outfide of this ice was pcrfeSly 
tranfparent, and free from air, the central parts were 
opaque ; and though there were no diftindl air bubbles 
in it, yet when it was melted a great number of bubbles 
iflucd from it. The whole quantity, however, was not 

greater 
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greater than might have been produced from the fame 
water in the other proceffes in a reafonable time ; and in 
them the produdiion of air had no limit. 

Difappointed in my expedations of getting by this 
means ice perfedlly free from air, (which when a large 
quantity of water freezes very flowly it is eafy to do, 
the air contained in it retiring from that which is frozen 
to that which remains fluid).! diflTolved ice that was per-* 
fed:ly tranfparent, and th^refdre free from air, in veffels 
containing mercury, and expofed it to froft a fecond 
time. But I always found that when the whole of it 
was frozen, though the extreme parts were tranf- 
parent, and therefore free from air, the central parts 
were opaque, and when diflblved yielded air. And 
though I repeated this procefs ten or a dozen times with 
the fame water, always letting out the aur that was pro- 
cured by freezing prefently after it was extricated under 
mercury, and before it could have been reabforbed, yet on 
expofing it to another freezing, I never failed to get more 
air ; and the harder the froft was the more air I procured. 

As there is an evaporation from ice, no lefs than from 
water, the interftices formed by the cryftallization of the 
water when it is converted into ice will foon be filled 
with vapour ; and this vapour, like that which is form- 
ed by heat, becomes, 1 fuppofe, the bafis of a quantity 
of air. Since, however, ice that is the moft tranfparent 
fwims in water, this alfo muft have interftices ; but they 
contain no ait; being fuch as exift in the moft folid 
bodies, in which (gold itfelf not excepted) the com- 
ponent particles are not in perfedt contadt ; fince they are 
reduced into lefs dimenfions by cold. 

As the veflcls 1 made ufe of in thefe experiments were 
either cylindrical jars, or conical wine glafles, and con- 
fequently the bubUes of air procured by freezing were 
expofed to a confiderablp furface of water, and would in 

time 



38 On air PRODUCED by the . 

time (though not, I found, in the courfc of a day) have 
been abforbcd by the water, now free, from air, I pro- 
cured glafs veffels of a conical form, terminating in nar- 
row tubes, into which the air diflodged from the ice 
might afcend, and not be fubje£t to be abforbed. I was 
fo fortunate as to h^ve fevcral of fuch veffels, and they 
completely anfwered my purpofe for five or fix procefles. 
Thefe veffels were firft filled with mercury, and then I 
introduced into them a quantity of water freed from air 
by previous freezing ; and when, after expofure to froft, 
the ice was melted, the air diflodged from the ice afcend- 
cd into the narrow tubes, and remsdned without any 
fenfible diminution of bulk fevcral days ; and every time 
that the water was expofed to the froft, an addition was 
made to it. At length, however, though the veffels were 
very llrong, and contained much mercury, which by its 
tendency to defcend would give the* water room to ex- 
pand with the lefs danger of breaking the veffel, none of 
them fervedfor more than the number of procefles above- 
mentioned. / 

After the breaking of my glafs veffels, I got other cy- 
lindrical ones made of irorij feven or eight inches in 
height, and near three inches wide at the bottom, the 
upper orifice clofed with a cork and cement, in the centre 
of which was a glafs tube, the diameter of which was 
about a fifth of an inch. And as the glafs tube was in 
the greateft danger of breaking by the freezing of the 
water, and this had happened feveral times before, not- 
withftanding all my care to guard it from the froft, I now 
made ufe of fnow and fait, to freeze the water in the 
iron veffel only, placed in a veffel of mercury, having 
been previoufly filled as the glafs veffels had been. 

The water on which I now operated was about three 
ounces, and it had been made as free as poffible from air 
by previous freezing. With this apparatus I repeated 

the 
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the procefs of freezing nine times, without changing the 
water, and the laft portion of air that I procured in this 
manner was as great as any of the preceding ; fo that 
there remained no reafonable doubt, but that air might 
be produced from the fame water in this manner ad libitum. 
Having got near two inches of air in the glafs tube, 
I put an* end to the experiment ; and examining the air, 
found it to be wholly pblogi/licated^ not being aflfe£ted 
by nitrous air, and having nothing inflammable in it. 

During the procefs of freezing the air in the tube was 
generally compreffed into about one-fifth of its ufual 
bulk ; but, when i b^an to thaw the ice, which I did 
by means of hot water in the place of the freezing mix- 
ture, it foon expanded to its former dimenfions, and no 
fenfible portion of it was abforhed during the whole pro- 
cefs, which was about a week. Sometimes the violence 
of the preffure, occafioned by the expanfion of the water 
in freezing, would force a Uttle water out of the veflel 
between the cork and the glafs tube, or the iron -^eSA^ 
which prefently became ice. This 1 always carefully re* 
moved, and applied frefli cement to the place, to prevent 
the introduction of any air from without before 1 began 
to melt the ice. And that no external air had entered, 
was evident both from the manner in which the air was 
produced as the water recovered its fluidity, and from 
the quality of it when examined after the procefs. 

In the courfe of the experiments with the glafs veflels 
a phenomenon occurred that was wholly unexpedled by 
me, and which was very amufmg. Having left the 
veflTels filled partly with water and partly with mercury 
in the efvening, i generally found them ^in the morning 
feemingly quite full of mercury, every part of the ice 
within the veijel being covered with it. This muft have 
been occafioned by a vacuum having been fanned be- 
tween the glafs and the ice, and into this the mercury 

had 
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had been drawn up on the principle of the capillary tube. 
When this was not the cafe, the interftices of the ice 
towards the centre were filled with thin laminae of mer- 
cury, which alfo exhibited a curious appearance. 

Sometimes, when there was no mercury between the 
glafs and the ice, an interftice was made between them 
when they were placed within the influence of the fire* 
In thefe circumftances I have feen Ae mercury drawn 
up to the height of feveral inches. As this fpace was 
enlarged by the increafe of the heat, the laminas of mer- 
cury were contradled, till coming into the form of balls, 
too heavy to be fupportcd, they fell down to the mafs of 
mercury m the bafon. 

The moft natural inference from thefe experiments is 
that water^ when reduced by any means to the ftate of 
vapour^ is in part converted into phlogifticated air ; and 
that this is one of the methods provided by nature for 
keeping up the equilibrium of this conflituent part of the 
atmofphere ; as the influence of light on growing vege^ 
tables is the means of recruiting that other part of it ; 
and both of them are fubje^ to abforption and diminu- 
tion in feveral natural procefles. Inflammable air I have 
alfo ihewn to be convertible into phlogifticated air ; and 
this is another means of fupplying the atmofphere with 
this ingredient in its compoiition. 

That water contains phlogifton I have fliewn to be 
probable from feveral confiderations, efpedally that of its 
refembling metals in their property of being condu&ors 
of eledbicity , for thefe fubftances certainly contain phlo- 
gifton, if there be any fuch thing. Mercury alfo be- 
comes fuper-phlogifticated by agitation in water, and 
this without limit, and without changing either the 
water or the mercury ; and the remaining water contains 
no more oxygen than before, for the air expelled from 

it 
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it is not mofre pure but confidcrably Icfs fo, and it is per- 
fedly free from acidity, 

I would farther obferve that thefe experiments, which 
prove the convcrfion of water into phlogifticated air, are 
inconfiftent with the antiphlogiftic theory, which makes 
water refolvable into dephlogifticated and inflammable 
air ; but that they are highly favourable to the hypothefis 
of water being the balis of every kind of air, the difier- 
encc between them depending upon the addition of fome 
principles which we are not able to afcertain by weight 
Alfo^ if any fpecies of air be entitled to the appellation 
oi hydrogen^ it is phlogifton, and not inflammable air. 
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Experiments on Airexpofed lo Heat in metailic lubes. By 

Dr. JdBEPH FRtEBTLbY. 

Read Aug. T TAVING htcl^ feiit to the fociety ati ac- 
15. i^oo. J7l count of fome pretty remarkable experi*- 
merits upon air heated In edtt/zen tubes^ I now take the 
liberty to comttiunicatfe the i-efult of fome that I have 
made on air heated irt liietailk tubes. They are not lefg 
remarkable than the Othetis J and being uttable to explain 
feveral of them on any known theory, I fliall be glad 
of the affiftancc of the members of the fociety in the in- 
veftigations to which they may lead. 

I. Of a mixture of dephlogifticated and inflammable air 
not exploding in a red beat. 

- One remarkable circumftance attending the heating 
of air in earthen tubes, and alfo in thofe of metal, is that 
no mixture of dephlogifticated and inflammable air will 
explode in them, though it always does in tubes of glafs 
in which there is no metallic ingredient. With refpedl 
to earthen tubes, the fadi may perhaps be explained by 
the eafy tranfmiffion of air through tlie heated tube, and 
even before the tube is red hot. The air in the infide 
changing places with that on the outiide. In metallic 
tubes, this is not always the cafe, and when it is, it takes 
place much more flowly; fo that an explofion might 
be expelled notwithftaoding this property. 

Since, however, this mixture of dephlogifticated and 
inflammable air will not explode in tubes of flint glafs, 
in which there is the calx of lead, and they become black 
in this procefs, as they do when inflammable air only is 
heated in them, this jur muft be feparated from the de- 
phlogifticated, and uaite with the calx of lead. It is 

therefore 
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therefore probable that this takes place in the metallic 
tubes, though the. tnetal is not in the ftate of a calx, but 
may be, as it were, fuper-faturated with phlogifton. 
When 1 opened one of the copper tubes in which this ex- 
periment had been made, 1 found the metal exceedingly 
bright ; whereas had any phlogiflon been feparated from 
it, it would hav« been covered. with fcale, being reduced 
to the ftate of calx. Whether the fame metallic tube 
would continue to have the fame effe£t in this procefs, 
or whether, when faturated to a maximum with phlo- 
gifton, the mixture of air would have exploded in it, I 
did not try ; feveral o[ the copper tubes, or the foder, 
having melted before this could be afcertained. 

I alfo found that when I threw the focus of a burning 
lens upon fome clean filings of copper in inflammable 
air, much of the ^r difappeared ; having, no doubt, been 
imbibjed by the metal, which ipufj: thereby have acquired 
more phlogifton than naturally belofiged to it. 

For the purpofe of thefe experiments I prepared a 
mixture of oncrthird dephlogifticated and two-thirds in- 
flammable air, each very pure, fuch as made the loudeft 
explofions when a lighted candle was prefented to any 
portion of it ; but neither in ti^bcs pf iron, copper, filver, 
or gold, was there any explofion at all, though a^ ftrong 
a heat as they would hear without melting was con- 
tinued ever fo long. As the quantity and ftate of the 
air after the experiment^ deferve foipe attention, I (hall 
recite fome of them. 

jQne meafure .of the mixtijire above mentioned heated 
in a copper tube was reduced tQ 0.45, and was wholly 
phlogifticated. Another meafure of the fame mixture 
expofed to heat ten minutes in a tube of filver was re- 
duced to 0.73, and then explodccj. Another meafure 
expofed in a tube of gold was dim'inifhed about one-third, 
and made a flight e^plofion afterwards. 

Fa 2. Of 
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2. Of the iranfmijjian of air through the fubftance of 
fome metallic tubes. 

When I had difcovered the ready paffage of air 
through bladders and earthen tubes, I thought the fa£t a 
very extraordinary one, and ftill more, that the internal 
and external air fhould change places, as I obfcrved in 
my laft communication to the fociety. But 1 have fince 
that obfervedthat eveh fome metallic tubes, though per- 
feftly air-tight, admit the tranfmiffion of air through 
them when they arc heated. Of this I had no fufpicion 
till after heating air in the experiments above mentioned, 
I fometimes let them remain a confiderable time before I 
examined the air they contained ; not doubting but that 
whenever it fhould be convenient for me to do this, I 
fhould always find the air in the fame quantity, and of 
the fame quality. But I frequently found that it was 
much increafed, and that in thefe cafes there was always 
a confiderable proportion of atmofpherical air in them. 
This, however, was never the cafe with iron tubes, but 
with thofe of copper, filver, and gold. As the firfl: 
copper tubes I made ufe of were made of Iheet copper 
fodered, I had one cad folid ; and though I found it to 
be perfectly air-tight, (as appeared by fetting a fyringe to 
it, and being unable by that means to force any air through 
it) it was evident that it was fufficiently porous for the 
tranfmiffion of air. 

Having put 4^ ounce meafures of inflammable air into 
this copper tube, fodered to a piece of a gun barrel, the 
end of which was immerfed in a bafon of mercury, 1 
found that two ounce meafures were expelled by the 
heat when the clofed end was furrounded with hot coals. 
After continuing fome time in this fituation, 1 found in it 
1.45 ounce meafures, partially phlogifHcated, fo that 25 
meafures were reduced to 1.45. Afterwards, though the 
"tube continued perfedlly air-tight, after a repetition of the 

fame 
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fame procefs, there were found in the tube 3.5 ounce' 
meafures, which though it extinguiflied a candle, was of 
the ftandard of 1.7 ; fo that fome atmofpherical air muft 
have got into it. 

One ounce meafure of inflammable air expofed to heat 
feveral hours in a Jiher tube, and left to cool gradually, 
came out two ounce meafures, of the ftandard 6f 1.42. 
The fame quantity of the fame air, after continuing only 
one hour in the heat, and examined immediately after it 
was taken from the fire; was only 0.72, and wholly 
phlogifticated. At another time 1 kept the fame quan- 
tity of the air three or four hours in the fame heated tube, 
and being examined immediately it was only 0.2 1 wholly 
phlogifticated, fo that the tranfmiflion of air did not take 
place while it was hot, but while the tube was cooling, 
which I thought very extraordinary. 

The tube of gold was melted by inadvertently heating 
It too much before I had made many experiments with it ; 
and feeing reafon to conclude that its efFedl on the air con- 
fined and heated in it was no other than that of thofe of 
filver, or copper, I did not renew it. I found, however, 
that a meafure of inflammable air heated one hour in thia 
tube was fomething more than a meafure, and then ex- 
tinguiflied a candle. There muft, therefore, have been 
an addition to the air within from that without, though I 
negleded to examine it by the teft of nitrous air. 

It was not neceflfary to expofe thefe tubes, and the air 
confined in thern, to a red heat, in order to have this ef- 
fedt ; for 1 had a fimilar refult when I only placed them 
near the fire in a degree of heat little greater than that of 
boiling water. 

Air contained in clear water, is, as I have obfcrved, 
fomething purer than that of the atmofphere; but 
when I filled a copper tube with water, and kept it a 
whole day in the circumftance above mentioned, the air 

within 
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within it was of the ftandard of i,4. This, however, 
might have been tranfmitted through the water, as in 
fome former experiments ; but to prevent this 1 placed 
the open end of the tube (which was a piece of a gun 
barrel) in a bafon of mercury. Still, however, I found 
after fome time the air was confiderably increafed in 
quantity, and almoft as pure as the air of the atmofphere. 
This, therefore, muft have come through the pores 
of the veffel, which, however, when it was examined 
in every method that 1 could think of, appeared to be 
perfedly air-tight. 

Experiments relating to Pblogifticated Air^ 

There is a peculiar difficulty refpeding the conftitution 
of pblogifticated air; fince fome of my experiments 
feem to (hew that it contains the principle of acidity, 
and others that it is intirely free from it ; fo that ^xcqx- 
ing its bafe (which is like that of all other kinds of air, 
viz. water) it confifts of nothing but fcwne modification 
of phlogifton* 

. When dephlogifticated air is decompoied together with 
much inflammable air, phlogiflicated air is produced; 
and in this cafe there does not appear to be any thing 
befides this pblogifticated air into which the oxygen c^ 
the dephlogifticated air can enter. That the water which 
is found after this experiment does not contain any 
oxygen, I think I have fufficicntly demonftrated ; fmcf 
it is not contained in finery cind^, where tihc new the.- 
ory lodges it. 

Alfo when rufted iron becomes black by long cx^ 
pofure to inflammable air, and is thereby converted in- 
to pblogifticated air, the oxygen in the ruft cannot be 
found except in this phlo^icated air. 

Notwithftaoding 
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Notwithftanding this, in fevcral other experiments 
inflammable air becomes phlogifticated air without any 
addition of oxygen ; as when it is expofed to heat in 
copper or lilver tubes, and probably, therefore, thofe of 
other kinds of metal. Inflammable air treated in this 
manner is generally diminiftied in quantity, though not 
always in the fame proportion. 

Three ounce meafures of inflammable air expofed half 
a day to a red heat in a copper tube were reduced to 
0.52, completely phlogifticated. Two ounce meafures 
expofed to the fame degree of heat only a few hours, 
came out 1.25. Another equal quantity was reduced 
to thrce-fourths of an ounce meafure ; and two ounce 
meafures expofed in this manner twenty minutes came 
out 1.5, completely phlogifticated. 

I have, however, found a remarkable diflference in the 
refult of thefe experiments made with two caft copper 
tubes, in . one of which the metal is much thicker than 
the other. In the larger and thicker of thefe tubes, the 
air was always diminiflied; and though it continual- 
ly approached to the ftate of phlogifticated air, it was 
very flowly ; whereas in the thinner tube the inflamma- 
We air was always increafed in quantity, though the 
whole of it never failed to be phlogifticated. In this 
tube phlogifticated air alfo was always increafed in quan- 
tity ; whereas in the larger tube it was neither increafed 
nor diminiftied by the fame treatment. 

When I filled the fmaller tube with water only, and 
expofed the clofed end to a red heat, I always found 
much more phlogifticated air in it than when I ufed the 
larger tube in the fame manner. Having filled the 
fmaller tube with water, and only kept it in an inclined 
pofitioh over the fire, fo that the heat to which it was 
expofed did not much exceed that of boiling water, I 
found in it the next morning 4 ounce meafures com- 
pletely phlogifticated. 

In 
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In order to vary the circumftances of thw experiment, 
I heated clean filings of copper, and alfo bits of filver, 
in inflammable air, by means of a burning lens ; and 
the refult was fimilar, viz. a converfion of the inflam- 
mable into phlogifticated air, for not only was the quan* 
tity of air diminifhed, but the remainder was much lefs 
inflammable than before. After heating filings of copper 
in 14 ounce meafures of inflammable air, till it was re- 
duced to 7 ounce meafures, I fired a quantity of it to- 
gether with a quantity of dephlogifticated air, when the 
diminution was to 0.77 ; though when the fame dephlo- 
giflicatcd air was exploded together with the fame quan- 
tity of the original inflammable air the diminution was 
to 0.62. The fame procefs being repeated with the re- 
mainder of the inflammable air till it was reduced to 3^ 
ounce meafures, the diminution, when fired with the 
fame quantity of dephlogiflicated air, was only to 
1.25. When fmall bits of filver were heated in the fame 
manner in inflammable air, the refult was the fame, viz. 
a diminution both of its quantity and its inflamma- 
bility. 

In the following experiments phlogifticated air was 
produced from atmofpherical, dephlogiflicated, and ni- 
trous, air. 

Three ounce meafures of atmofpherical air expofcd a. 
whole day to a red heat in a copper tube were reduced 
to ai, completely phlogifticated ; wWch is in the propor- 
tion of 91.6 of phlogifticated air in 100. Confequent- 
ly, there muft have been a produdion of phlogifticated 
air in the procefs. 

Two ounce meafures of dephlogifticated air, of the 
ftandard of 0.64, heated three or four hours in a caft 
copper tube were reduced to fomething lefs than 2 
ounce meafures, wholly phlogifticated. And 4 ounce 
meafures of the fame dephlogifticated air were in half 

a day 
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a day reduced to 1.25. In another tube, two ounce mea- 
fures were in the fame time reduced to 0.45, both com- 
pletely phlogifticated. 

Four ounce meafures of nitrous air were reduced 
in this procefs to two completely phlogifticated ; where- 
as, in any other procefs, only one-fourth of phlogifti- 
cated air can be found in any given quantity of nitrous 
air. 

Air naturally contained in clear water is fomething 
purer than common air j but air produced by expofing 
metallic tubes filled with water to a moderate heat, fo as 
to be kept fome time in the ftate oi Jieam^ is always lefs 
pure than atmofpherical air. There muft, therefore, be 
a production of phlogifticated air in this cafe alfo. 

Having filled a Jiher tube with water, and kept it 
fufpended over the fire a whole day, 1 found the air 
within it of the ftandard of 1.25, when the air expelled 
from the fame water was of the ftandard of 1.0. 
Ufing a tube of lead^ in the fame manner, the air 
within it was of the ftandard of 1.6. In both thefe ca- 
fes, therefore, there muft have been a produdion of 
phlogifticated air, and probably from the phlogifton of 
the metals. 

l\ S. Since I wrote the preceding account I have found 
that inflammable air heated in a gun barrel is fo far from 
approaching to the ftate of phlogifticated air, that, 
when it is fired together with dephlogifticated air, the 
diminution is greater than with the original inflamma- 
ble air. This I tried twice, keeping the gun barrel in 
a red heat the whole day, and not examining the air till 
the next morning. This difference between the effc6t 
of copper or filver, and of iron, on inflammable air, 
in the fame degree of heat, is not a little remarkable. 

• To the account of thefe experiments I fliali add, that 
pure phlogifticated air may be procured in the eafieft 

Vol. V. G and 
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and fureft manner, by means of iron only, without any 
mixture of fulphun To do this 1 fill phials with tura- 
ings of malleable iron, and having then filled them with 
water, pour it out, to admit the air of the atmofphere, 
and in fix or fevcn hours it will be diminifhed in the 
fame proportion as by iron filings and fulphur ; and the 
fame iron will anfwer this purpofe 1 do not know how 
long, but it will be till all the iron is converted into 
ruil. What remains of air in the phial will be the pureft 
phlogiflicated air. Iron that is quite dry has no fuch 
cfFe<a on air. 

The readieji method of procuring phlogifticated air 
is, no doubt, by means of a mixture of nitrous air with 
that of the atmofphcre : but it is liable to feveral ob- 
jediions; efpecially that from not knowing the exact 
quantity of nitrous air to be employed for this purpofe^ 
on account of the different {^ates of each of thofe kinds 
of air; though I have not found that of the atmof- 
phcre to be fenfibly different, except in circumAances 
of which every experimenter is fufficiently apprized. 



Many of the moft important experiments recited in 
thefe papers were made with a burning lens of fixteen 
inches diameter, with which I was generoufly furnifhed 
by Mr. Parker, who has fo much diftinguifhed himfelf 
by his improvements ia the art of grinding glafs. To 
his liberality in fupplying me with various veffels made 
of glafs, the public is indebted for a great proportion of 
Hiy other experiments on ain 
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No. VII. 

Some jiccoufit of the Poifonous and Injurious Honey of 
North America. By Benjamin Smith Barton, 

M. D. 

Read July TN the year 1785, 1 had an opportunity of ob- 
18, X7^4.X fcrving fome of the difagreeablc efFed$ of our 
wild honey upon feveral perfons who had eaten of it, in 
the weftem parts of Pennfylvania, near the river Ohio. 
From thefe effeds I was perfuaded, that a fubftance 
which is generally confidered as entirely innocent, is 
capable of doing much injury to the conftitution. I 
was, therefore, Induced to pay fome attention to the 
fubjedl. The refult of my inquiries I now communicate 
to the Philofophical Society. 

It is not neceflary to make any remarks on the fabric 
of honey. It may be fufficient to ol^fervc, that the honey 
will always partake, in a greater or a leffer degree, of 
the fmell, the tafte, and general properties, of the flowers 
firotn which it is obtained. This obvious fa£fc fhould 
have folicited more of the attention of thofe whofe em- 
ployment it is to raife large numbers of bees, for the 
purpofe of obtaining the valuable produdt of thefe little in- 
fers. But, in this country at lead, hardly any atten* 
tion has been paid to the fubjcd. Perhaps, the follow- 
ing loofc hints, by pointing out fome of the fources from 
which an ill-flavoured or pernicious honey is obtained, 
may be of fome fervice to the new or remote fettlers of 
our country. 

I mufl obferve, that in thefe hint^ I do not mean to 
include among the difagreeablc confequences of the eating 
of honey, the occafional eflfedt of its purging : for al- 
though, as I fhall prefently obferve, a purging is one of 
the common eflfeds of the poifonous honey, yet the moft 

G 2 innocent 
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innocent honey will often induce the fame flate of the 
body, when it is eaten in large quantities, or when it 
meets with an irritable ftate of the bowels. 

The honey which I call deleterious or poifonous 
honey produces, as far as 1 have learned, the following 
fymptoms, or cfFe<as : viz. in the beginning, a dimnefs 
of fight or vertigo, fucceeded by a delirium,* which is 
fometimes mild and pleafant, and fometimes ferocious j 
ebriety, pain in the ftomach and inteftines, convul- 
fions, profufe perfpiration, foaming at the mouth, vomit- 
ing, and purging; and, in a few inftances, death. In 
fome perfons, a vomiting is the firTl effcdl of the poifon. 
When this is the cafe, it is probable, that the perfons 
fuffer much Icfs from the honey than when no vomiting 
is induced. Sometimes, the honey has been obferved 
to produce, a temporary palfy of the limbs; an efFeft 
which I have remarked, in animals that have eaten of 
one of thofe very vegetables -f- from whofe flowers the 
bees obtain a pernicious honey. 

Death is very feldom the confequence of the eating of 
this kind of honey. J The violent imprelTion which it 
makes upon the ftomach and inteftines often induces an 
early vomiting or purging, which are both favourable 
to the fpeedy recovery of the fufferer. The fever which 
it excites is frequently relieved, in a fhort time, by the 
profufe perfpiration, and perhaps by the foaming at the 
mouth. 1 may add, that as the human conftitution re- 

fifts, 

* An intelligent friend of mine related to me the cafe of a pcrfbn who, 
for a fliort time, was feverely affefled from the eating of wild honey, in 
Virginia. He imagined that a perfon feized'him rudely by one arm, and 
then by the other. After this, he fell into convulfions, from which, 
however, he recovered, in about an hour. It was imagined that this 
honey was obtained from a kind of poifonous mufhroom. 

t llie Kalmia latifolia. 

% Wc ftiall afterwards fee, that not one of Xenophon's men died from 
the deleterious honey which they had eatenj in large quantities, on the 
ihores of the £uxine-Sea. 
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fifts, to an aftonifliing degree, the effedls of the narcotick 
and other poifonous vegetables that are heft known to 
us, fo we need not wonder, that it alfo refifts the efFeds 
of the deleterious 4ioney, which is procured from fuch 
vegetables. 

It deferves to be mentioned, that the honey which 
is formed by two different hives of bees in the fame 
tree^ or at a little diftance from each other, often pof- 
feffes the moft oppofite properties. Nay, the honey from 
the fame individual comb is fometimcs not lefs different 
in tafte, in colour, and in its effeds. Thus one ftratum 
or portion of it may be eaten without the lead incon- 
venience, whilft that which is immediately adjacent to 
it fhall occafion the feveral effcQs which 1 have jull 
enumerated. 

1 have taken fome pains to learn what are the figns 
by which the deleterious honey may, at firft view, be 
diftinguiflied from innocent honey. 1 am informed 
that there is no difficulty in the matter. 

The poifonous honey is faid, by fome, to be of a 
crimfon-colour : by^ others, it is faid to be of a reddifh- 
brown colour, and of a thicker confidence than common 
innocent honey. 

Thefe are the figns by which, I am told, the moft 
experienced hunters, in the fouthern parts of North- 
America, are enabled to diftinguifh pernicious from in- 
nocent honey. 

On a fubjed fuch as this, 1 feel every difpofition to 
pay a good deal of deference to the experience of an 
American hunter. Even philofophers may obtain much 
ufcful information from hunters, however wandering 
their life, however rude their manners. It is in the 
power of our hunters to enrich natural hiftory with 
many important fads. Bnt we ought not, 1 prefume, 
to confide implicitly in every thing they tell us. 

I have 
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I have good reafons for doubting whether the (igns 
•which I have mentioned will enable us, in every in- 
ftance, to determine whether honey be poifonous or 
innocent. 

The honey of the bee, undoubtedly fometimes par- 
takes of the colour of the flowers from which it is ga- 
thered. The bees gather honey from many flowers of a 
crimfon colour, and from many flowers whofe colour is 
a reddifh brown. In thefe cafes, it is probable that the 
honey will fometimes borrow, in fome degree, the colour 
of the flowers. Yet there are many crimfon-coloured 
and reddifli-brown coloured flowers that are perfeftly in- 
nocent. The honey obtained from them will, I pre- 
fume, be innocent alfo. Mr. Bruce fays he was furprifed 
to fee, at Dixan, in Abyflinia, " the honey red like blood, 
and nothing," he remarks, ** can have an appearance 
more difgufling than this, when mixed with melted but- 
ter."* Nothing is faid, by this author, that can lead us 
to fuppofe that the Dixan honey was poifbnous. From 
the manner in which it i^ mentioned, it is pretty evident 
that it was not poifonous. Linnseus^ informs us that in 
Sweden the honey, in the autumn, is principally gather- 
ed from the flowers of the erica, or heath, and that 
this honey is of a fomcwhat reddifh colour ; and accord- 
ingly, he obferves, thofe provinces of the country that 
are defl:itute of the heath, fuch as the province of Oelan- 
dia, furnifli a white honey.-f- The great naturalift fays 
nothing concerning the properties of the heath-honey. 
However, we may prefume, when we recoiled the mi- 
nute accuracy of Linnseus, that this honey did not pof- 
fefs any dangerous properties, otherwife he would have 
noticed the circumftance. Whilft I refided in Edinbuigh, 

I had 

* Travels to difcovcr the fouree of the Nile. Vol, V. or Appendix, p. 
151. Qaarto edition, 
f Fauzia Suecica. 
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1 had the honey from the Highlands frequently brought 
to my table. I often remarked that this honey had a 
dirty brownife colour, ajid 1 was told that it was chiefly 
procured from the ddflferent fpecies of erica, perhaps prin- 
cipally from the " blooming bather^"* which abound in 
the Highlands. I never heard the people in Edinburgh, 
althp^igh they confute large quantities of this honey^ 
coijaplain that it poflefles any aoxious property. If it 
were actively poifonous„ or injurious, the quality would 
have been, long fince, obferved. I welt remember, how-^ 
cver^ that, for two yesurs that I ufed it, it almoft always 
rendered roe drowfy. Sometimes, indeed, it compofed 
me to fleep as effei^ually as a moderate dofe of laudanum 
would have done. A foreigner, who had not been ae- 
cuftomed to eat anodyne boney, was better capable of 
remarking the eflfed which 1 have mentioned than the 
natives, who had been in the habit of ufing it, from their 
infancy. I do not find that this fingular property of the 
Scots honey has been noticed by any writcr.f I have> 
therefore, related it, though it rather oppofes any objec- 
tion to the figns employed by our hunters to diftinguifh 
poifonous from innocent honey. But he who is iludiou& 
of truth, fhould relate ufeful facSs, as they are, without 
regarding what is their cormeftion with a favourite fy- 
item, or opinion. 

The learned Jofeph Acofta fpeaks of a grey-coloured 
honey comb which he faw, in the province of Charcas, in 
South- America. ITie honey of this comb, he fays, is 
*^ fharp and black." He fays nothing £suther of its pro- 

perties4 

An 

• Bums. 

f Dr. Withering fays bees extradb a great deal of honey from the 
flowers of the erica vulgaris^ or common heath* and he remarks that 
<< where heath abounds, the honey has a reddifh caft.'' A Botanical Ar- 
rangement of Britifh plants, &c« Vol. ifL 

X The Naturall and MoraU Hiftoric of the Eaft and Wea Indies, &c.. 
P- 303- 
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An ingenious friend of mine,* to whom the public 
are indebted for a variety of valuable information con- 
cerning the natural productions of various parts of North- 
America, informs me, that, in the Carolinas, and Flo- 
ridas, the poifonous honey is often fo fimilar, in colour, 
tafte, and odour, to the common, or innocent honey, 
that the former cannot be diftinguifhed from the latter. 
It is owing, he fays, to this circumftance, that fo many 
accidents daily happen from the ufe of the wild honey. 
He was informed, that it is experience alone which en- 
ables the hunters and others to determine, whether the 
honey which they find in the woods be poifonous or in- 
nocent. They have obferved that the injurious effects 
manifeft themfelves in a fhort time after the honey is 
taken into the ftomach. They are accuftomed, there- 
fore, to eat a fmall quantity, before they venture to fatis- 
fy their appetite. Should this produce any difagreeable 
effefks, they do not think it prudent to continue the ufe 
of it. But, if in a fliort time, it fhould occafion no in- 
convenience, they think they may, with perfect fafety, 
indulgCv their appetite to the full 

I have been informed that the poifonous honey, by 
boiling and by (training, may be rendered as innocent as 
any honey whatever. It is, likewife, faid, that by long 
keeping it becomes harmlefs. 

The honey of which I am treating is poifonous to 
dogs, as well as to men. 

Hitherto, 1 have not been able to obtain any certain 
information concerning the means to be purfucd in the 
treatment of perfons labouring under the effedts of the 
poifonous honey. It is faid that the Indians, and fome 
of the Whites, ufe cold bathing with advantage. It is 
probable that this pradlice has been ufeful. As the cfFcds 
produced by this honey are fo fimilar to thofe produced 

by 

* Mr. William Bartram. 
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by feveral narcotic vegetables that arc well known to us, 
fuch as opium, henbane,* thom-apple,*|- &c. it is pro- 
bable that the fanae means of treatment will be found 
ufeful in both cafes. Of thofe means it js not neceffary 
to make particular mention in this place. 

It would be curious to afcertain, whether the bees arc 
ever injured or deftroyed by tho quaflSng of the ned:ar 
of the flowers from which they prepare the poifonous 
honey. It is probable that they are; and, perhaps^ 
fome of the difeafes of thefe little infe£ts may arife from 
this fource.:); It is trae, indeed, that there are fome poi- 
fonous plants the nefliar of which the bees will not touch* 
This is the cafe with the fritillaria imperialis, or crown- 
imperial.§ i do not remember to have feen bees in, or 
immediately about, the flowers of the common rofebay, 
or olcander,|| in the tube of which there is a fluid which 
deftroys thoufands of the common houfe flies. But 
what is called inftinft is not always fure. . The bees 
may prepare an honey from plants that are very injuri- 
oys to them. The excellent Mr. Evelyn, fpeaking of 
the elm fays, " but 1 hear an ill report of this tree for 
bees, that, furfeiting of the blooming feeds, they are 
obnoxious to the laflc,^ at their flrft going abroad in 
fpring, which endangers whole flocks, if remedies be 
not timely exhibited; therefore, 'tis faid, in great elm 

Vol. V. H countries 

* Hyofcyamus ni^er. 

f Datura ftrainonium. 

X Dr. James E. Smith affcrts that the honey or ncdlar of plants is not 
poifonous to bees. Syilahus to a Courfe of LeQur$t on Botany ^ p* 23. I 
have fome good reafon to believe that, fome times at leafl, the contrary is 
the cafe. 

§ Linnaeus, fpeaking of this plant, fays, ** Nulla, excepto MeUantho, 
copiofiori melle fcatet planta, quam hsec ; fed apes id non colligunt !" 
Praeledtiones in Ordines Naturales Plantarum. Edidit Gifeke. p. 287. 
Hamburgi, 1792. 

II Nenum oleander. / 

f This is one of the moft mortal difeafes of bees. It is beautifully 
defcribed, and the remedies for it mentioned, by Virgil, Georgic. Lib. iv. 
1. 251 — 280. 
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countries they do not thrive ; but the truth of which I 
am yet to learn/'* 

In South-Carolina, in Georgia, and in the two Flori- 
das, but more efpecially in Eaft-Florida, the inflances of 
injuries from the eating of wild-honey arc more numer- 
ous than in any other parts of North-America, that are 
known to us. 

There is a tra<a of country included between the ri- 
vers St. Ilia and St. Mary's, in Eaft-Florida, that is re- 
markable for abounding in vaft numbers of bees. Thefe 
infefts, which were originally introduced into Florida by 
the Spaniards,t have encreafed into innumerable fwarms, 
from the facility with which they procure their food, in 
perhaps the richeft flowered-country of North- America* 
In this tracl of country, the alarming efFe£ts of the wild- 
honey are often experienced, by the fettlers, by wander- 
ing hunters, and by favages. 

It is highly probable, that this poifonous honey is pro- 
cured from a confiderable number of the flowers of the 
countries which 1 have mentioned. A complete lift of 
thefe flowers would be acceptable : but fuch a lift it will 
be difiicult to procure at prefent. Perhaps, my hints 
may induce fome intelligent native of the country to fa- 
vour us with his obfcrvations on the fubjedt. Mean- 
while, I am happy to have it in my power to mention 
fome of the vegetables from whofe flowers the bees ex- 
tract a deleterious honey, not only in the country between 
the St. lUa and St. Mary's, but alfo in fome other parts 
of North- America. 

Thefe vegetables are the kalmia anguftifolia and lati- 
folia of Linnaeus, the kalmia hirfuta of Walter, J the 
andromeda mariana, and fome other fpccies of this gekius. 

I. Every 

• Silva: or a Difcourfe on Forcft-trecs, &c. p. 133 and J34. Dr. 
Hunter's edition. 

t See Tranfa(5lions of the American Philofophical Society. VoL III. 
No. .^i. 

X Flora Caroliniana, p. 13S. 



'• 



OP NORTH AMERICA. 59 

I. Ever^ American has heard of the poifo^ious pro- 
perties of the kalmia anguftifolia and latifolia. The 
former of thefe plants is known, in the United States, 
by the names of dwarf-laurel, ivy, lambklll, &c. It 
has long been known, that its leaves, when eaten by 
flieep, prove fatal to them. The following fa£t wilt 
ftiow that the flowers likewife ar^ endued with a poifon- 
ous property. 

About twenty years fmce, a party of young men, 
folicited by the profpedl of gain, moved, with a few 
hives of bees, from Pennfylvania, into the Jerfeys. They 
Were induced to believe that the favannas of this latter 
country- were very favourable to the encreafe of their 
b*es, and, confequently, to the making of hoiiey. They, 
accbrdihgly, placed their hives in the midft of thefe 
favannas, which were finely painted with the flowers of 
the kalmia anguftifolia. The bees encreafed prodigioiifly, 
and it was evident that the pi^incipal part of the honey 
which they made wa« obtained from the flowers of the 
plant which I haVe jtiift mentioned. I cannot learn that 
there was any thing uncommon in the appearance of the 
honey : but all the adventurers, who eat of it, became 
intoxicated, to a great degree. From this experiment, 
they were fenfible that it would not be prudent to fell 
their hoAey ; but, unwilling to loofe all their labour, 
they made the honey into the drink well known by the 
name of metheglin, fuppofmg that the intoxicating 
quality which had refided in the honey would be loft 
in the metheglin. In this refpedt, however, they were 
miftaken. The drink alfo intoxicated them, after which 
they removed their hives. 

In North-Carolina, this fpecies of kalmia and the 
andromeda mariana are fuppofed to be the principal ve- 
getables from which the bees prepare the poifonous 
honey, that is common in that part of the United States. 

H 2 II. 
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II. The kalmia latlfolia, known in the United States 
\)y the names of laurel, great-Iaurel, wintergreen, fpoon- 
haunch, fpoon-wood, &c. is alfo a poifon. Its leaves, 
indeed, are eaten, with impunity, by the deer,* and by 
the round-horned elk.f But they arc poifonous to 
fheep, to horned-cattle and to horfes. In the former of 
thefe animals, they produce convulfions, foaming at the 
mouth, and death. Many of General Bradock's horfes 
were deftroyed by eating the leaves and the twigs of this 
ihrub, in the month of June 1755, a few days before 
this unfortunate General's defeat and death. In the fevere 
winter of the years 1790 and 1791, there appeared to 
be fuch unequivocal reafons for believing * that feveral 
perfons, in Philadelphia, had died in confequence of 
their eating our pheafant,| in whofe crops the leaves 
and buds of the kalmia latifolia were found, that the 
mayor of the city thought it prudent and his duty, to 
warn the people againfl: the ufe of this bird, by a publick 
proclamation. I know that by many perfons, efpecially 
by fome lovers of pheafant-flefh, the circumftance juft 
mentioned, was fuppofed to be dcftitufe of foundation. 
But the foundation was a folid one. This might be 
Ihown by feveral well-authenticated fads. It is fufficient 
for my prefent purpofe to obferve, that the colle£tion of 
a deleterious honey from the flowers of this ipecies of 
kalmia gives fome countenance to the opinion, that the 
flelh of pheafants that had eaten of the leaves and buds 
of this plant may have been impregnated with a per- 
nicious quality.§ 

I have 

♦ Cervtis VirginianQs of Gmelin. 

f Cervus Wapiti, ml/i, 

% Tetrao Cupido of Liimanis. 

§ It is not a new fufpicion, that the flefh of animals that have eaten 
of the leaves, &c. of deleterious veeetables is foinetimes endued with a 
poifonous property. Georg. H. Weuchras, a very learned German writer, 

quoted 
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I have been informed, that our Indians fometimes ui- 
tcntionally poifon themfelves with a decoiSlioa of the 
leaves of this kalptiia. The powder of the leaves has 
been employed (but 1 fufpeA with little advantage) in 
the inflammatory ftage of certain fevers. From, experi- 
ments made upon myfelf, I find that this; powder is 
ftemutatory. .. • ! ^ 

. To fomc cbnftitutions the flowera o£. the kilmta: lati- 
folia, even externally applied, are found to prove inJ- 
jurious. 

III. The kalmia hirfuta appears to pofTeid . laearly the 
feme properties as the two fpecies which* I: have juft 
mentioned. This pretty little ihrub. u^^oiatiife of Southr 
Carolina, Georgia, and Florida. 

In Georgia and in Florida, this fpecies of kalmia is fup- 
pofed to be the principal vegetable from which the dele- 
terious honey in thofe parts of our continent is pro- 
cured. 

IV. The andromeda mariana, or broad leafed mdor- 
Wort, is a very common plant in many parts o( North 
America. The leaves are poifonous to ' Iheep. The 
petioli, or foot-ftalks of the leaves and the feeds, within 
the feed-veflel, are covered withabwwn powder; fimilar 
to that of the kalmiae. This powder applied to the 
noftrils occafions violent fneezing.* From the flowers 
of this planr, the bees extract confiderable quantities of 
honey ; and it deferves to be mentioned that this honey, 
as well as that obtained from fome other American 

fpecies 

quoted by Dr. Haller, (See Hiftoria Stlrplum Indsgenarum HelvetU Inchoata, 
Tom. I. p. 433.) fays, that dbc flefti of a hare which was fed with the 
leaves of the rhododendron ferrugincum proved mortal to the guefts. 
This fpecies of rhododendron is a native of Switzerland, Siberia, and other 
paru of the old world. 

♦ For fome information relative to the properties of the andromeda 
martana, fee CoUedlions for an Efiay towards a Materia Medica of the 
United-States, pages 19, 20, 47. Philadelphia, 1798. 
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(pcdtB oi sa&mmcdRj has frequently the very faltW of 
the flowd^ from which it is obtained* 
. I bare' already obfervcd, that it is highly j^ypobable, 
ths^t ,^he Americiui poifonous honey is procured from 
the flowers of a confiderable number of the plants of the 
countiy. I have mentioned but a few of them. But there 
are many others which I have fome reafons for fufped- 
ing are alio capable' of affording an injurious honey. 
Indeed, evety ^ot^r that is poifonoua to man, and is 
capable of affording honey, may produce an honey in-, 
jurious to man; fmtre the properties of this fluid are fo 
dci^endent upon the propenies of the plants fmm which 
It k proti^iwd. ^*>yhire is, therefore^ more poetry than 
philofophy in the following lines of Mr. Pope:. 
! ;:" '•'• :! '^•.> ••.:.'' . : 

" In the nice bee, -what fenfe fo fubtly true, 
*^ l^roni'pois'nous herba.extrafts tlie beallng d?w." 

^— Xs^AY ON Mah. Epiftie L lines 211 k 212. 

I have- been informed, that in the fouthern parts or 
our GO|i|idenli^ there is a plant, called hemlock, from 
the ffowexs. of wliich' the bees prepare a honey that is 
poifopous. Ilie flowers are faid to be yellow, and the 
root^^it^^v^j^caConfj I' dp riot know what plant this is, 
Moft probably^ .itris fo;ne umbelliferous plant, perhaps a 
cicuta^ an. angelica, oriifcandix. 

• ' Sornc.jTp^cies pf agiaticus, at leaft fome.fungoys vege7 

tables J tjli^t. grow in ttie, fouthern flatesi .are extremely 

. / ' ' • poifonous, 

• In'juftice to the fine genus of andromcda, I muft obfervc, tliat all 
the fpecies do not fumiih a pernicious honey. The andromeda nitida or 
lucida of Bartram affords an abundance of ncdlar, or ^oney. The flo\ver$ 
of this fpecks are called by the countiy people of Carolina and Georgia, 
" honey. flowers," not, however, merely from the drcumilanceiuil men- 
tioned, but from the regular portion ot the flowers on the peduncle, whidt 
open like the cells of a uoney-comb, and from the ©dour o^thcfe flowers, 
which. greatly rcfembles that of honey. This %ecies grows abundantly 
in the fwamps called bay-galls. Hie inhabitants of Carolina are univcr- 
fally of opinion, that it affords the greateft quantity of honey, and that oF 
the beft quality. 
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poifonous. As accidents from' the ufe of.ijddeterious 
honey have happened in the fame coimtries an which 
thefe poifonous fungi grow, it has been fu^pofcd, and 
afferted, that the poifonous honey is prepiared fitowt a 
dew that coUefts upon thefe fungL Perhaps, this iiip^ 
position is not entirely devoid of foundation.* »:,.:' 

I flaail now mention a few vegetables from tlifc- flow- 
ers of which, I diink, it will be found, thai! dhce. hees 
colled: a poifonous, or injurious honey. Theie arc : 

I. The rhododendron maxunum, or Pennfylvania 
mountain laurel. This belongs to a very afitive genus 
of plants. We have already {cciij diat one of the fpecies^ 
the rhododwdron femigineum, was, long ago, obferved 
to produce th^ fame eSc6t& which have been afcribed to 
the kalmia latifolia. Another fpecies, the rhx>dodendroh 
cryfanchum, has been found. a powerful n^dicine^i and 

has 

* If die celebrated author of the Richer£hcs Phiiofophiques far les Ame- 
tioa/ti be ftill living, this acoount olf our .poifbnous . and injurious honey 
(fliould my memoir fall into bis handb) would afixrd laJtifomc entertain* 
ment. I -would advife hi hi to comieA the fafts, which I here commu* 
nicate, with the xemarks concemmg our infcfe contained in the firil volume 
of the Rccherches (fee p. 16.9 and JTP)- I hopi, however, that Mr. JL)9 
Pauw, who» notwithftaading Jiis love of fyftdia and his many errors, i$ 
certainly a mail of great reading, wftt rccolk^l, that die Greek ai\d Romaii 
writers (as we fiiall afterwards fee) -hava ftiiil much concerning the 
poifonpus hpuey of varioi^ parts qf the Qld world. And now let m^ add> 
that in America there is as good honey as in any other parts of the world ; 
and there is not a fcarcity of this good honey. The honey which is col- 
lected from the flowers of the tuUphtrec (liri;odeiidzx)n tulipifera), the 
buckwheat (polygonum fagopyrum), the red-maple (acer ru|>rum), the 
clover (trifolium), and many other,plants is excellent. The Abbe Clavigcro 
fays die bee of Yucatan and Cfeiapa niakes *« th€ -fine clear honey of 
Eilafaentun, of au sg:n0i3tic flavour, fupeiior to th^ of all the other 
kinds of hoi}ey with wh;ch we are acquaioJ3ed»*' (a) The fiiflory. of Mewc^ 
Vol. I. p. 66. ' Perhapa'oii fome* future occafibn, I may commvmicate to 
the Philofophioal Society a lift of- tlji^fe ind^^nous veget^l^s which, as 
furnifhing ah innooent and exe^^nt Jiqney, ai« wprdiy of pFeiarv^tion in 
the neighbourhood of apiaries. Tiie lift is an extend ve one. 

(a) This fine honey, according to the Mexican hiftorian, is ** made 
&Qni a fragrant white flour like jeflamine, which blows in September*" 
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has beed iufed, in RtifEa, with much advantage, ia the 
ifchias, in cfaronick rheumatifm, and in other difeafes ; 
and we fhall immediately fee that from another fpecies 
a poifiJnous'h'oncy has been procured in the neighbour- 
hood of the Euxine-Sea. The footftalks of the leaves, 
and alfo the feeds, of our rhododendron maximum are 
covered 'with the fame brown powder as I obferved 
covered the leaf-footftalks and the feeds of feveral of the 
andromedae, and the kalmiae. This powder in the rho- 
dodendron, as well as in- the andronledaz and kalmise, 
excites fneezing» and it is curious to obferve that a 
fneezing is mentioned by Diofcorides among the fymp- 
toms produced by the honey about Heradea Pontica. 
That honey, as will be prefently fhown, is procured 
from the rhododendron ponticum. 

. IL The^ azalea nudiflora. This fine fhrub is well 
known in Pennfylvania, and other parts of the United 
States, by the name of wild honey fuckle. Of its pro- 
perties I know nothing certain. It has, however, too 
much of the family face, and is too frequently found in 
company with the rhododendron maximum, and the 
kalmiae, not to make me fufpicious that it partakes alfo 
of the charadters of thefe deleterious vegetables* More- 
over, a fpecies of this genus, the azalea pontica of Lin- 
naeus, is fuppofed to be the aegolethron of Pliny, who 
mentions it as the plant from which the poifonous honey 
about Heraclea Pontica is prepared. The tube of the 
flower of our azalea is perforated by the large bee, called 
bumble-bee. 

III. Datura ftrtoionium. TTiis plant is known by a 
variety of names, fuch as Jameftown-wced, gymfin, 
ftink-weed, French-chefnut. Its adive and poifonous 
properties are now pretty generally known. Children 
have often been injured by eating the feeds. The tube 
of the flgwcr contains a! confiderable quantity of honey. 

This 
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This honey is bitter, and has much of the poifonous 
fmell. Bees quafF it. But admitting that it is of a poi- 
fonous nature, it does net follow that our cultivated bees 
(if 1 may be allowed to ufe this expreffion) will colledt 
fo much of this honey as to prove injurious to thofe who 
eat of it. But, in particular places, where this plant has 
been permitted to increafe to a great degree, large quan- 
tities of honey may be coUedied from it : and I cannot 
help fufpefting that the ufe of this honey may prove 
injurious*. 

Some of the ancient writers of Greece and Rome 
have related inftances of the deleterious properties of the 
honey of certain countries. The botanift Diofcorides, 
fpeaking of the rhododendron ponticum, a fpecies of the 
fame genus .to which our mountain laurel belongs, has the 
following words : ** About Heraclea Pontica, at certain 
feaforis of the year, the honey occafions madnefs in thofe. 
who eat of it; and this is undoubtedly owing to the qua- 
lity of the flowers from which the honey is diftilled. 
This honey occafions an abundant fweating, but the pa- 
tients are eafed by giving them rue, falt-meats, and me- 
theglin, in proportion as they vomit. This honey," conti- 
nues the Greek botanift, *' is very acid, and caufes fneezing. 
It takes away rednefs from the face, when pounded with 
coftus. Mixed with fait or aloes, it difperfes the black 
fpots which remain after bruifes. If dogs or fwine fwal- 
low the excrements of perfons who have eaten of this 
honey, they fall into the fame accidents* -f-** 

Pliny has alfo taken notice of this poifonous honey. 
*• In fome years," fays the Roman naturalift, *'the honey is 
very dangerous about Heraclea Pontica. It is not known to 

Vol. V. I authors 

* See the late Dr. Samuel Cooper's Inaugural DiiTertation on the 
Properties and EfFedts of the Datura Stramonium, p. 33. Philadelphia, 

»797- 
f Diofcorides, as quoted by Mr. Toumefort. 
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authors from what flowers the bees extraft this honejr. 
Here is what we have learned of the matter. In thofc 
parts, there is a plant called segolcthron, whofc flowers, 
in a wet fpring acquire a very dangerous quality, when 
they fade. The honey which the bees make of them is 
more liquid than ufual, more heavy, and redder. Its 
fmell caufes fneezing. Thofe who have eaten of it fwcat 
exceflively, lie upon the ground, and call for nothing 
but cool drinks.*" He then makes the very remarks 
which I have quoted from Diofcorides, whofe words, in- 
deed, as Mr. Tournefort obferves, he feems to have mere- 
ly tranflated. The following remark, however, appears 
to belong to Pliny. •' Upon the fame coaft of the Pon- 
tus, there is found another fort of honey, which is called 
moenomenon-f-, becaufe thofe who eat of it are rendered 
mad. It is fuppofed, the bees colled it from the flowers 
of the rhododendros, which is common among the 
forefts. The people of thofe parts, although they pay 
the Romans a part of their tribute in wax, are very cau- 
tious how they offer them their honeylj;.'* 

The Greeks and the Romans have often defcribed the 
various plants that were known to them, in fuch dark and 
obfcure terms, that the botanifts of modern times are 
frequently at a lofs to determine, not merely the fpcdes 
but alfo the genus the ancient writers have mentioned. 
With refpeck, however, to the plants which I have juft 
mentioned, the difficulty does not feem to be great. Mr. 
Tournefort has, 1 think, fhown, in a very fatisfadtory 
manner, that the aegolethron of Pliny is the chamse- 
rhododendros pontica maxima, Mefpili folio, flore luteo 
of his In/lit uitones^ a plant fmce defcribed by Linnseus, 

and 

* C. Plinii Secundi Naturalis Hiftoriae Lib. XXL cap. ziii. 
f From the Greek verb, M«ir«/K«i^ inikxiio. 
i Ibid. 
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and by other botanrfts by the name of azalea pontica. 
Mr. Tournefort has likewife fhown, that the other plant 
called by Pliny rhododcndros is his chamaerhododen- 
idros pontica maxima, folio lanrocerafi, flore coeruleo 
purpurefoente*. This is the rhododendron ponticum 
of Linnaeus. It is confiderably allied to the azalea ponti- 
ca. 

Xenophon has recorded the remarkable efFeSs of fome 
pdifonous honey, in his celebrated woit, called Memora^ 

When the army of the ten thoufand had arrived near 
Trebifond, on the coaft of the Euxine or Black-Sea, an 
accident befel the troops, which was a caufe of ^reat con- 
Aemation. ^^ As there were a great many bee-hives," 
fay the illuftrious general and hiftorian, " the foldiers did 
not ipare the honey. They were taken with a vomiting 
and purging, attended with a delirium, fo that the leaft 
affeded feemed like men drunk, and others like mad men, 
or people on the point of death. The earth was ftrew- 
ed with bodies, as after a battle ; not a perfon, however, 
died, and the diforder ccafed the next day, about the 
fame hour that it began. On the third and fourth days, 
the foldiers rofe, but in the condition people are in after 
taking a ftrong potion.t" 

The fame fa£k is recorded by Diodorus Siculus. 

Mr. Tournefort thinks there is every probability that 
this poifonous honey vms fucked from the flowers of fome 
fpecies of chamxrhododendroSt or rhododendron.. He 
obferves that all the country about Trebifond is full of 
the fpecies of this jplant, and he remarks that Father Lam- 
bert, Theatin miffionary, agrees that the honey which 

1 2 the 

♦ Inftitutioresy &c. 

f Thefc are neaily the words of Mr. Toumefort's tranflation. I am 
fony that I hare aot the original work of Xenophon at hand. 
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the bcGS extradl from a certain flirub in Colchis or Min- 
grelia, is dangerous, and caufes vomiting. Lambert calls 
this fhrub oleandro giallo, or the yellow rofe-laurel, which 
Mr. Tournefort fays is, without difpute, his chamae- 
rhododendros pbntica maxima, Mefpili folio, flore lu- 
teo*j the azalea pontica, already mentioned. 

There are feveral paffages in the Roman poets, which 
plainly (how, that they were no ftrangcrs to the poifon- 
ous properties of certain kinds of honey. It is^^t necet 
fary to mention all thefe paffages. But thd following 
are worthy of notice. 

Virgil cautions us not to fuffer a yew tree to grow 
about bee-hives: 

Neupropius t edits taxumfnc. 

Georgic. Lib. IV. 1. 47. 

In his 9th Eclogue, the fame philofophic poet fpcaks of 
the yews of Corfica as being particularly injurious to 
bees. 

Sic tua Cyrnaas fugiant examina taxos. 1. 30. 

The honey of Corfica was, as Dr. Martyn ftrongly 
expreffes it, " infamous for its evil qualities-f." 

The 

* See Touracfort's Voyage into the Levant. Vol. lii. p. 68. Englifh 
tranflation. London, 1741. 

f See his Tranflation of the Georgics of Virgil, note to line 47, in book 
IV. Dr. Martyn's criticifms and annotations always demand attention. 
I ^eatly doubt, however, if the taxus of Virgil, be the common yew, or 
any fpecies of that genus. Martyn himfelf aUows, that " it docs not ap- 
pear from other writers (befide Virgil), that Corfica abounded in yews.*' I 
have been aflured, that the yew is not an indigenous -vegetable in that ifland,. * 
and that it is even rare among the foreign vegetables. It may, indeed, be 
faid, perhaps it was common in the time of Virgil. I would obferve, that 
the yew is much lefs poifonous than has been comiponly fuppofed. I know 
not that*any modem writer has pretended that the bees procure a pernicious 
honey from its flowers.' Thefe fa^s give rife to my fufpicion, that tlie tax- 
U6 of Virgil was not the yew, Ar taxus of the modem botantfls. If not the 
yew, what vegetable was it ? Perhaps, the buxus vircns, or box. This ve- 
getable abounds in Corfica^. where to this day it is known by the name of 
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The raifing of bees, for the purpofes of procuring 
their honey and their wax, may, at fome future period, 
become an objecSl of great irpportance to the United-States* 
Surely then, it would be a matter of confequcnce to at- 
tend to the cultivation or prefervatioh of thofe vegetables 
which fumiih an innocent and a welUflavoufed honey, 
and a good wax. But even in a more limited view of 
the fubjed:, fome knowledge of thefe vegetables feems to 
be indifpenfibly neceflary. And in the new fettlement, 
whither the fettlcr has carried his bees, where improve- 
ments are ftill very imperfcdt, it cannot be deemed a 
trivial tafk to have pointed out fome of thofe vegetables 
from which an injurious honey is obtained. 

The ancients, who, in fome ref|)e<3:s at leaft, were 
equal to the moderns, appear to have paid much attention 
to this fubjedt, Virgil* and Columella have both told 
us what plants Ought, to grow about apiaries. It is un- 
neceffary to repeat, in this place, what the two Roman 
writers have faid on the fubjeft.* The Georgics of the 
Mantuan poet are in the hands of every man of tafte ; 
and the work of Columella^ Jhould be read, wherever 
agriculture engages the attention of gentlemen. 

The proper management of bees may be confidered as 
a fcience. It is .not fufficient that bees merely make 
honey and wa^. Their honey may be injurious or poi- 
sonous, and their wax may be nearly ufelefs. To aflift, 
and to diredt the labours of thefe little infedts, the know- 
ledge and the hand of man are required. Let, then, this 

interefted 

taK9* The gentleman from whom I received this information affured me, 
that the bees of Corficaare very fond of the flowers of the box, and that the 
honey from this fource is reputed poifonous. The box is, unquedionably, 
a poifonous vegetable. But there is flill a difficulty in the cafe. Virgil 
mentions both taxus and buxus. I think there can be no doubt that his 
tnixus (fee Georgic. lib. II. 1. 449.) is the buxus of the modern botHniils* 

♦ See Georgicorum. lib. IV. 1. 30.-— 32. 

X Dc Re Ruftica, libri XII. 
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interefted hwg be at leaft attentive to his own b^iefits 
gnd pleafures. Let him carefully remove from about the 
habitations of his bees every fetid or poifonous vegetable, 
however comely its colour or its form. In particular, let 
hin> be careful to remove thofe vegetables which are 
noxious to himfelf. In place of thefe, let him fprcad the 
** maijorsinni and thyme/' and other plants, •* the love of 
bees,**' and his labours will be rewarded. He may, then, 
fumifh his table with an honey not inferior to that of 
Mount Hermettus, or of Athens ; nor to that of Sicily, 
to which Virgil has fo h^dfomely alluded in the 
feventh Eclogue : 

Nerine Galatea^ tbymo mihi duiciar Hybla^ 
Candidior cygnUt bederdformofior albd. 

L. 37> 38. 
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No. VIIL 

On the Epboron Leukon^ ufually called the White Ffy (f 
Pajpdck River. By Dr. Williamson. 

Rod Feb. T^HESE infers are of the order called neu- 
X. 1799- X roptera. Lin. Syf. Nat. 

The eyes arc large and prominent. 

The ftemmata are wanting; 

The wings are plain, patent^ membranaceous, reticu- 
liated; The under wings fliorter and narrower than the 
upper wipgs by more tnan one half: They are attached 
to the body a little behind and below the upper wings 
and are nearly covered by them. 

The antennae are cetaceous, half an inch long, having 
fix articulations befides the bafe. 

From the tail there are two cetaceous appendices about 
one inch and a half long. They diverge making an 
angle of 12 or 14 degrees. Each of them contains 15 
or, 20 fmall knots refembling articulations. 

The tail, perhaps of the males, is furniflied with two 
fmall crooked filaments hardly one-tenth of an inch in 
length, that are infcrted below the cetaceous appendices, 
their points turn inward fo as to form pincers. 

The length of the infed is half an inch. 

The trunk is not thicker than a grain of rye. The 
abdomen is much fmaller. 

The wings, abdomen and legs are perfedly white. 

The eyes black j the trunk of a brownifli colour. 

Their flight in fpeed is nearly equal to that of the 
dragon flies. 

Neither mouth nor feet could be defcribed from the 
want of a microfcope. 

They 
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They begin to rife put of the river 35 or 40 minutes 
after the fun fets and continue rifing about fifteen 
minutes. 

We have no information concerning the larvae of 
thofe infedlis. 

The cryfalis/in which form they rife to 'the fur face 
of the vsrater, is not diftinguifliable from Jire perfeft in- 
fed: in fliape or colour. 

The cryfalis depofits a thin white pellicle or (kin on 
the furface of the water and rifes a perfed infeft. It 
continues on the wirig about an hour and periflies. 

Some of them, not one in a hundred, rife from the 
water in the form of a cryfalis. They fly immediately- 
to the fhore and in lefs than a minute they creep through 
the white pellicle that covered the trunk, abdo'men and 
appendices, and rejoin their companions on the wing. 

In their flight they feldom rife more than fix or eight 
feet above the water, but they ufually ikim or play near 
the furface. 

The female drops two cluflers of eggs upon the water 
and periflies immediately. 

The eggs are yellow. Each duller is nearly one 
quarter of an inch in length and the thicknefs of a com- 
mon pin, refembling the roe o( a fifli and containing 
about 100 eggs. They fink in the water. 

As thofe infefts are not feen to couple on the wing 
it is prefumed that the male fecundates the eggs when 
they drop on the water. 

Thefe flies are fo numerous that they appear fome 
evenings like thick driven fnow in a cloud that is hardly 
tranfparent. 

Thefe infects, who differ in many particulars from 
the ephemera, are not eafily reduced to any genus de- 
fcribed by Linnaeus, Geofltoy or Scheffer. They mull 

be 
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be of the order called neuroptera, but an eighth genus is 
to be added to that order. 

They are natives of the river Paflaick, but their utmoft 
range on that river is not above two miles and a half. 
They rife about three quarters of a mile below the 
bridge at Belville and one mile and a half above that 
bridge. Within thofe limits they rife without number, 
but no where elfe in the river, though there is a regular 
tide nine miles above the bridge and there is not any 
fait water within three miles of it. They are not found, 
as we are told, in any of the neighbouring rivers. 

Their firft appearance every year is about the !2oth 
of July, and they continue rifmg every evening more 
or lefs about three weeks. 

Theyfeek the light, for they fly in crouds to a lamp 
or candle, but they are fuppofed to be the only genus 
of winged infedls that never fee the fun. 

The infeS of an hour, that is never at reft, might 
ferve for a ftrong figure in the hands of a pecvifli 
philofopher. 
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No- IX. 

Remarks on certain Articles feund in an Indian Tumuius 
at Cincinnati^ and n(m depofited in the Mufeum of the 
American Pbih/opbicai Sociay. By GfiORGS Tun- 

N£B. 

Fhiladdphia, November 25th, 1 799. 

Sir, 

Read Dec. A S the writer of the paper No, XXIL Vol. 
6th, 1199^ J^\^ IV. p. 179. of the Society's Tranfadions, 
appears to be under fomc mlfconceptions concerning 
certain articles found in an Indian tumulus at Ciacinnati, 
and now depofited in the Society's mufeum, I. beg leave 
to offer a few remarks on them, 

*Fig. I. and i, are each defcribed to be " a ftone or 

compofition^ 
Remark. Both are natural ^ont^. The former refem- 
bles the greenifh grey porphyry : the latter is a 
jafper [i6^//e?/r^^ J marked with blood-coloured 
veins and fpots on a green bafis. 
Fig. 3. *' A cryJlalUne fubjiance^^ &c. " of conjiderable 

tranfparency.** 
Rem. This is pure rock crjjlaU p^rfe£ily tranfparent. 
Fig. 4. *• As figure i. Mixed black and yellow co- 
lours.** 
Rem. This, too, is a natural ftone, a beautiful fpeci- 

men of granite* 
Fig. 5. " Probably a compojition^^ &c. " feems to have 
been hardened by iht fun or fire ^ and une- 
qually compreffed by the operation." 

Rem. 

* See the plate, p. 180. 
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Rem. This is evidently a natural produdion ; a 
ferruginous ftone, and perhaps of volcanic 
origin. 

Fig. 6. '* A reprefentafipn of the bill of fome bird 
hot nozv known in this country.** 

Rem. It is a bill or beak by no means unknown in 
the "Driifed States, being common to all ra- 
pacious btrds, fuch as the eagle, hawk, vul- 
ture, &c. their upper mandible, like that of 
the prefent fubjedt, havmg a cultrated point, 
the diftingurfhing mark of birds belonging to 
that cfafs. Frorti the fize and general form of 
this figure^ it appears to have been defigned 
to reprefcnt the beak of an eagle • 

Fig. 7. ** A regular circular figure, of nifty black co- 
lour^ tolerably -v^ell pdtfhed, and not unlike 
ebony in appearance, but much Icfs pon- 
derous ; probably either of coal or a compoji^ 

Refflr TKefbiTfierpatt of the writer's conjecture as 
to the fubftance of this article is right, as far 
as it goes : it is not th« ordinary coal, how- 
ever, but what is ufually termed Cannel coal 
\ampelit€s\ as the bare infpedtion of the fub- 
jeft will difcover.* Col. Sargent fuppofes, 
that the fmall perforations in the rim were 
defigned to fecure it upon a large axis. But, 
if a rotatory motion was intended to be given 
to it, an angular perforation in the centre, in- 
fiead of the circular one there, would have 
far more cflBciently anfwered that purpofe. 
It is worthy of remark here, that in the Tranf- 
K 2 actions 

• Were farther proof neceflary, I might refer to the fpecimen of Cannel 
•oal brought from Cincmnati and by me prefented to the Society. 
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adions of the Scots Antiquaries, vol. L p. 
388, there is a plate of two ancient fibulas, 
both formed out of Cannel coal. One of 
them, like this, is of a circular figure, but 
narrower in the rim, and rather lefs in dia- 
meter. Perhaps, both were defigned for fimilar 
purpofes by their ancient rude owners, though 
leparated by an ocean a thouiand leagues 
wide I Kindred ads will fpring from kindred 
manners. « 

Fig. 8* " Alfo a fimilar figure,*' yellowifli colour ; 
appears to have been hardened by \\M^fun or 
fre^ and glazedy^ &c. 

Rem. This, which is much fmaller than the pre- 
ceding fubjedt, has neither been hardened by 
tf r/, nor glazed. It is formed of a fat tenacious 
argilla, fuch as conilitutes the Indian pipe- 
bowls. This earth is found of various hues» 
acquires, by expofure to the air, a pretty firm 
texture, and is fufceptible of a fine polilh — 
which, in the prefent inftance, has been mif- 
taken for glazing. 

I am, with great refpedt. 

Sir, 

Your moft obedient, 

G. TURNER. 

Prefident of the 

A. Philo. Soc. 

No. 

• A third fibula (if I may fo teirm it) of nearly the fame diameter 
with this, but of copper, was afterwards taken out of the feme tumiilQS. It 
was compofcd of two piaffes of the metal, united and perforated at the centre^ 
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No. X. 

A Drawing and Defcription of the Clupea Tyrannus and 
Onifcus Pragujiator. By Benjamin Henry La- 

TROBE. F. A. P. S. 

The committee to whom was referred Mr. Latrobe*s 
paper on a fpecies of onifcus, called by the author onifcus 
praeguftator, reports, that the fame is worthy of publi- 
cation. 

BENJAMIN SMITH BARTON. 
February i']tb^ 1800. 
Feb. 21, 1800. 

Philadelphia, December 1 8th, 1799. 

To Thomas P. Smith, one of the Secretaries of the 
American Philofophical Society. 
Sir, 

Read Feb. T BEG Icavc, through your means, to commu- 
7, x8oo. X nicate to the American Philofophical Society, 
an account of an infedt, whofe mode of habitation, at lead: 
during fome part of his life, has appeared to me one of 
the moft fingular, not to fay whimfical, that can be con- 
ceived* 

In the month of March 1797, illnefs confined me for 
feveral days, at the houfe of a friend on York river in 
Virginia, during his abfence. My inability to move fur- 
ther than to the Ihore of the river, gave me leifure to ex- • 
amine carefully, and in more than an hundred inflances, 
the iz.& I am going to mention. 

Among the fifli that at this early feafon of the year 
refort to the waters of York river, the ale wife or oldwife, 

called 
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called the bay^Uwife (clupca nmdefcriptd) arrives in very 
confiderable ftioals, and \n Ibme feafons their number is 
almoft incredible. They are fully of the fize of a large 
herring, and arc principally diftinguifhed from the her- 
ring, by a ^^j^ or red ipot- above the gill-fin. (fee the 
drawing) They are, when caught from March to May, 
fuU-roed and fat, and are at leafl as good a fifh for the 
table as the herring. 

In this feafon, each of thefe alewives carries in her 
mouth an infedt, about two inches long, hanging with 
its back downwards^ and firmly holding itfelf by its 14 
legs to the palate. The fifhermen call this infedt the loufe. 
It is with difficulty that it can be feparated^ and periiaps 
never without injury to the jaws of the fifti. The fifher- 
men therefore corxfider the infeft as effential to the life of 
the fifh ; for when if is taken out, and the fifh is thrown 
again into the water, he is incapable of fwimming, and 
foon dies. I endeavoured in numerous inflances to pre- 
ferve both the infe£t and the fifh from injury, but was 
always obliged either to deflroy the one, or to injure 
the other. 1 have fometimes fucceeded in taking out the 
infedt in a brifk and lively ftate. As foon as he was fet 
free from my grafp, he immediately fcrambled nimbly 
back into the mouth of the fifh,. and refiimcd his pofition. 
In every inftance he was difguflingly corpulent, and un- 
pleafant to handle ; and it feemed, that whether he have 
obtained his pofl,. by force, or by favor, whether he be a 
mere traveller, or a conflant refident, or what elfe may 
be his bufinefs where he is founrf; he certainly has a fat 
place of it, and fares fumptuoufly every day. 

The drawings annexed to this account were made 
from the live infedt, and from the fifh out of whofe 
mouth he was taken. I had no books to refer to, then ; 
but examining the Syflema Naturae of Linnaeus, I was 
furprized to find fo exadl a defcription of the infedi as 

follows 
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follows (fee Salvii editio, Holmias 1763. p. 1060. alfo 
Trattner's Vienaa edition, fame page). 
** Infe£i. apt. Oniscus, Pedes XIV. 
Antennas fetaceae 
Corpus ovale. 

O. Phyfodes, abdomine fubtus nudo, cauda ovata. 

Habitat in pelago ; corpus prseter caput, et caudam 
ultimam, ex feptem fegmentis trunci, et quinque caudae* 
Antennas utrinque duo, breves. Caudae folium termi- 
Dale omnino ovatum ; ad latera utrinque fubtus au€lum 
duobus petiolis diphyllis, foliolis lanceoiatis, obtufis, Cau- 
da brevioribus. Caudae articuli fubtus obtefti numerofis 
veficulis longitudine caudae.'* 

From the particularity with which the onifcus phyfodes 
16 defcribed by linnaeus, it is evident that he had the 
infeft before him, or a defcription by an attentive ob- 
ferver. It appears alfo from the ** Habitat in pelago ^^ 
that the O. phyfodes, if this be the infed, is found de- 
tached from his conduftor. There are a few points in 
which the O. phyfodes differs from my infeft. I did not 
obferve the antennae, perhaps for want of fuflScient atten- 
tion, or of a microfcope. The petioli of the tail were 
not, to appearance, two-leaved^ and 1 am certain that the 
fegments of the tail, and the tail itfelf, were without the 
vejiculi longitudine cauda. 

There arc many circumftances, to afcertain which is ef- 
fential to the natural hiftory of this infed. The fifh 
whofe mouth he inhabits comes, about the fame time 
with the chad, into the rivers of Virginia from the ocean, 
and continues to travel upwards from the beginning of 
March, to the middle of May ; as long as they are caught 
upon their paffage up the river, they are found fat and 
full of roe. Every fifli which I faw had the onifcus in 
his mouth; and I was affured, not only by the more ig- 
norant fiihermen, but by a very intelligent man who 

came 
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came down now and then to divert himfelf with fifliing, 
that, in 40 years obfervation, he had never feen a bay ale- 
wife without the loufe. The chad begin to return from 
the frefh water lean and Jhotten^ about the end of May 
and beginning of June, and continue defcending during 
the remaning fummer months. No one attempts then 
to catch them, for they are unfit for the table. Whether 
the bay alcwife returns with the chad, I could not learn, 
but it is certain that after June it is not thought worth 
the trouble to catch them. No one could tell me pojt^ 
tively whether the onifcus ftill continues with them, 
but it was the opinion of my informant, that, like every 
other parafite, he deferts his protedor in his reduced 
ftate, for he could not recoUe£l that he had ever feen 
him in the mouth of thofe accidentally caught in the 
feine in July or Auguft. 

I confider, therefore, the natural hiftory of the onifcus, 
which I now communicate, as very imperfedl ; and it 
were to be wiflied that fome lover of natural fcience 
would follow up the enquiry, by endeavoring to as- 
certain whether he continue with, or quit the fifli 
before his return to the ocean, and alfo whether he be 
the onifcus phyfodes of Linnaeus, qui habitat in pelago. 

Should he be an infedb hitherto undefcribed, I think 
he might be very aptly named onifcus pragujiator. 

The bay alewife is not accurately defcribed in any 
ichthyological work which I have feen ; nor can 1 from my 
drawings, which were made with a very weak hand, ven- 
ture a defcription. From his having a regular prae- 
guftator, I would fuggeft that he ought to be named 
clupea tyrannus. 

The onifcus refembles the minion of a tyrant in other 
refpeds, for he is not without thofe who /uci him. Many 
of thofe which I caught had two or three leaches oil their 
bodies, adhering fo clofely, that their removal coft 

them 
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them their heads. Moft of the marine onifci appear to 
be troublefomc to fome one or other filh. The onifcus 
ceti is well known as the plague of whales, and many of 
the reft are mentioned in Linnstis and Gmelin, as peftes 
pifcium. 

BENJN HENRY LATROBE, F. A. P. S. 

P. S. A gentleman well (killed in entomology informs 
me that he believes, that in Block's Hiftory of Fiflies, a 
work not to be had in Philadelphia, this onifcus is mention- 
ed. But, from a late examination of Gmclin and Fabricius, 
I am convinced that the onifcus prseguftator is a fpecies 
not hitherto accurately defcri^)cd — ^Gmelin had probably 
fecn the Linnaean infedl, having changed the anten- 
nas utrinque duo, to antennis quaternis, and left out 
moft of the long defcription given by Linnaeus. Neither 
he," Linnaeus nor Fabricius mention the circumfiance of 
habitation, in the mouth of the filh, and the induftrious 
and copioua^Fabricius, who having changed the names of 
the genera, calls him cymothoa phyfodes, copies the 
defcription of Gmclin, excepting the mention of the 4' 
antennae, which in his arrangement form a charader of 
the genus. 
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No. XL 

A De/cripLim of a newly, invented Gkbt Time-Piece. By 
the Rev. BuRGiss Allison, A. M. 

April 4th, 1 8oo. 

The committee to whom was referred the communication 
from Burgifs Allifon^ report 

That having examined the drawing of his globe time- 
piece and the references they are of opinion that it dif- 
plays confiderable mechanical ingenuity. They think 
however that too much ha^ been attempted by the in- 
ventor. The part intended to exhibit the phafes, &c. 
of the moon is too little connected with the other parts 
of the machinery, and is not of great importance, as 
even were it not liable to objedlion on account of its 
detached fituation, it would only fhew the mean and 
not the true time at which the difFereiit phenomena 
would occur. An error will alfo arife in the apparent 
place of the fun on account of the equable motion of cir- 
cle of illumination. This objection is of no great con- 
fequence. From the mode which the inventor pro- 
pofes of making the hours on the equator it is evident 
that the time fhown by the globe will be for that me- 
ridian only on which the hour of fix is marked. The 
committee therefore recommend to the inventor to re- 
move the lunar part entirely; and to have the hours 
marked on a moveable hoop or circle which may be at- 
tached to the globe fo as to fuit any meridian. Upon 
the whole however the committee deem the communi- 
cation worthy of puBlication. 

R. PATTERSON, 
JOSEPH CLAY. 

BriftoU 
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Briftol, February 28th, 1800. 
Respected Sir, 

RcadApruTT is HOW a confiderable time fince 1 liavc 
4th, 1800. J[ made fome improvements in different mathe- 
matical inftruments and machines; which I did not, 
however, think of fufEcient confequence to prefent to 
the fociety : but having not long fince (hewn them to 
fome of my friends, they have induced me to prefent 
the inclofed drawing and defcription of my globe time- 
piece. If this ftiould meet with a flivourable reception, 
I fliall be encouraged to bring forward fome other$ 
which I now have by me. The globe time-piece, I 
have not adually conftruiSled, but have begun it, and 
when finiflied will with pleafurc exhibit it to the fociety* 
I remain. Sir, 

RefpeCtfully your humble fervant, 

BURGISS ALLISON. 

Thomas Jefferson, Esq^ Prefident of 
the American Philofophical Society. 

AA is a terreftrial globe of any convenient fize, fay 
8 inches in diameter, then will the hours marked on the 
eqiOitor be about i inch afunder. AVithin the globe is 
tlifi movement of a fpring time piece by which the globe 
is turned round on its axis once in 24 hours. BB is 
a flat hoop of brafs in which the globe turns as it does 
in the brazen meridian of common globes, and which 
ferves to point out the hours as they pafs in fucceflioti 
under it. CC is a light hoop with the minutes marked 
on it, and which may be carried round by a femicir- 
cular wire attached to a cannon moving round the north 
pole, atjd thence communicating with the internal move- 

L 2 ment 
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meat. But if the lunar part be added, then the mi- 
nute circle muft be carried round by fimilar arms on 
the infide of the globe, and an opening left, next the 
hour circle, between the northern and fouthem hemi- 
fpheres, for it to move in ; the two hemifpheres being 
conneiJted by 4, or more fmall conne<^ing wires, which 
may be detached at pleafure to remove the northern 
hemifphere when^there is occafion to come at the move- 
ment. Or for conveniency the minutes may be fhown 
on a circle round the north pole. DD is a brafs circle 
moving round once in a year on the poles of the eclip- 
tic, (h owing the different feafons. This beiilg the circle 
of illumination, one fide thereof may be made black 
to diftinguifli the dark hemifphere. It is carried round 
by the cannon E which turns round a firm fupporter 
that fuftains the hoop BB, and of courfe the^lobe, &c. 
The cannon carries round with it the circular plane FF 
on the upper part of the foot to which is attached the 
ftem G and which rifing as high as the centre of the 
circle of illumination and at right angles to it, carries 
on its top a figure of the fun, whofe place in the ecliptic 
is pointed out on the edge of the foot, on which is alfo 
drawn the figns of the zodiac, day of the month, &c. 
Or if it fhould be preferred the figns, day of month, &c. 
may be drawn on the circular plane FF which being left 
at reft, while the ftem bearing the fun, being cbnneflicd 
with the cannon G will point out, ut fupra, the fua'e 
place in the ecliptic, &c. M reprefents the moon which 
is carried round the earth in its proper period by the 
arm L and axis K being connected with the plate P 
which revokes round the pole of the ecliptic in about 
19 years carrying the axis of the moon's orbit with it 
in an angle of 5^ degrees this is elFeded in the fol- 
lowing manner. The plate P with its wheel O i& 
moved round a cannon fixed to the hpop BB by which 

the 



GLOBE TIME-PIECE* 85 

the wheels a, b, c, are turned, the laft of which being 
immoveable on the fixed cannon e turns the wheel b fince 
with its axis it move round the faid cannon, which is the 
pole of the ecliptic, once in a year. Again the moon's 
axis K is turned by a wheel d fixed to an arbor paffing 
through the cannon e and on its lower end carrying ano- 
ther wheel, which is turned one tooth per day, by a 
pin fixed in the globe. If it is required for the moon, to 
turn on its axis fo as to keep the enlightened fide to the 
fun, it may be done by fubiKtuting for the aix: L, the 
horizontal arm R at the extremity of which let there 
be the arbor and wheel S of the fame fize as the wheel 
at K and turned by it with its wire W at the lower 
end of which is the moon.: It is obvious from' the 
diftance of the wheels that they are dcfigned to be 
turned by bands. And here I fhall avail myfelf of 

Mr. Hawkins's newly invented fpiral wire bands, which ^ 

being elaftic are applicable to all kinds of machinery j 

without the inconveniency of altering with the wea- ] 

ther. ^ 

The piece is wound up by a key at the fouth pole, 
which pole is a cannon connedted with a frame within the 
globe, containing the wheel work : and the north pole 
is the fame being firmly fixed to the hoop BB. The 
cannon E and circle DD are' made to revolve once a 
year in the following manner. On thfe poft within 
the cannon E is a lever, which once a day is drawn 
afide by a pin fixed in the globe near the antardic circle, * 

and by a wire attached to its lower end, a crank near the 
edge of the foot is pulled, by which a circle haying 365 
teeth is moved one tooth per day, which wheel is con- 
ne£ted with the plane FF, unlefs that is dcfigned to 
be ftationary, and in that cafe, the wheel muft connedt 
with the cannon E by a wire which will ferve to fupport 
the fun's ftem, and the movement is effeded. From 

the 
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the defer iptioQ and drawing it is eafy to conceive that 
die following problems may be done by the machine. 
I. The hour and minute of the day. a. The hour and 
minute of fun-rifmg and fetting in every part of the 
world, as the places pafs in fucceffion before or behind 
the circle of illumination^ 3. The diflbrent feafbns, 
and lengths of day and night. 4. The fun's place in 
the ecliptic and day of the month. 5. The phafes of 
the moon; her age, place of nodes, eclipfes, rifing, fet« 
ting and fouthing, in every part of the world, ^ewn 
by a wire circle of lunar illumination attached to the 
moon's axis and at right angles to the plane of her orbit ; 
whofe interfedion with the folar circle of iilimiinationt 
will fhew the height of the fun, at the rifing or fetting 
of the moon. 



No* 




, t 






/ 



( ^ ) 

No, XII. 

Jl JOeforiptUnof the Pendant 'Planetarium. By^ BuR- 

Giss Allison. 

Read May ad, 1 800. 

a a a ah2L frame fupporting the whole machine. 
^ ^ is a fixed rod or arbor fupporring the fegment r, 
and the fun j by a fine wire. ^ is a wheel fixed to the 
upper part of the cannon e c^irrying round by its lower 
end the arm // and the planet Mercury fufpended by a 
fine dark wire, g g is an arm fixed by fcrews into the 
frame ^ a at each end, and alfo to the upper end of the 
fixed cannon Jb bj which fiipports by its lower end the 
frame//, which, as explained in fig. a. is an elliptic 
plane, fupporting by four or more ftuds / / the concave 
piece i k forming an elliptic ring. m m is sl wheel on 
the moveable cannon n n which carries the arm o o^ 
fupporting on one end the planet Venus by a fine wire, 
as above, p p 2^ before is a fixed frame attached to the 
immoveable cannon q and the elliptic plane r r, fup- 
porting by ftuds the concave ring s j-, ut fupra ; and 
thus the wires by which the planets are fufpended, and 
the concave rings are alternately fupported by the move- 
able and fixed cannons, &c. until the whole forms a 
concave like the heavens ; having the fmall grooves or 
apertures through which the planets fupporters move 
round, forming elliptic lines in the concave fegment tof a 
ijphere marking out the planets paths, according to their 
excentricity and fliewing at one view the places of aphe- 
lion, perihejion, &c. of all the planets. The concave 
fegment being painted a dark blue and fpangled with 
filver ftars in the pofition that fome of the fixed ftars 
would appear from the centre of the fun, will have a 

fine 
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fine effed, efpecially as the fupporting wires of the pla- 
nets will be dark and fo (mall as to render them almoft 
invifible, the frame being fufpended from the ceiling. 
Their latitude may readily be afcertained by a line drawn 
from the centre of the fun through that of the planets 
place to the hoop / / encompafiing the whole, marked 
with eight degrees on each fide of the ecliptic. The 
elliptic orbits and inclined planes are obtained by the me- 
thod fhewn in fig. 2. viz. 

a ais SLVi elliptic plane fattened to the lower end of c^ch 
fixed cannon, having its excentricity calculated to that 
of the planet which is to be afFeded by it. ^ ^ is the 
arm attached to the moveable cannon. r r is a Aider 
moving on the arm 3 ^ by four little fridion rollers, d 
is a fridion wheel on the under fide of c turning on a 
pin which is faftcned firm in c and moves, with it, through 
a groove in ^ ^ which wheel running againft the edge 
ot the ellipfis a a^ forces c c out, which is again drawn 
in by the fpring tf, thus caufing the planet to revolve 
in an elliptic orbit, as it is carried round by the arm b b^ 
the moveable cannon, and wheel work. 

For the inclined plane, ^ is a wheel turning on a pin 
faftened into c r, and carried round on it by a projeding 
arm of h^. On one fide of this wheel is a fmall pin, 
whofc fituation and diftance from the centre is to be de- 
termined by the place of the planet's nodes and the in- 
clination of its plane to that of the ecliptic : to this 
pin is faftened a fmall waxed filk cord which pafllng over 
the pulley b fupports the planet by a fine hair wire, as 
before defcribed and draws it up and lowers it down in 
its orbit according to its angle of inclination to the plane 
of the ecliptic. The planets fliould be made of polifhed 
metal to give them weight and brilliancy, or of fmall 

glafs 

• The circumference of the wheel muft be commcnfurate with the dif- 
tance c c moves out. 
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glafs globes filled with mercury. The fun may be a 
globular glafs fountaia^amp with a cork fitted to the 
tube, containing a tin pipe for the wick, fo that the 
blaze being in the centre of the globe and furrounded 
with oil, will be magnified on every fide and exhibit a 
fplendid fun. It will be readily underflood that mo- 
tion is to be given to the wheels, turning the cannons, 
&c. by an arbor having as many wheels as the pla- 
nets have, all firmly fixed to the arbor and calculated 
to move them in their proper periods. The whole 
may be made of wood, if required, and the wheels 
turned by elaftic wire bands. To the machinery may be 
attached a fimple movement whofe weight may defccnd 
down the wainfcot of the room in any convenient place. 
Thus the planets will be feen moving round the fun in 
the concave above, in elliptic orbits and inclined 
planes, apparently revolving in the heavens without any 
fupport. 

It is eafy to conceive how the fame principle, as far 
as it refpedls the excentricity and angles of inclination, 
may be applied to either vertical or horizontal orre- 
ries ; by having the wires which fupport the planets fuf- 
ficiently ftout to bear their weight either in a perpendi- 
cular or horizontal pofition, and fliding in and out of 
fmall tubes as they pafs round in the elliptic grooves on 
the face of the orrery. They may be drawn in by 
the wheel pin and cord as defcribed in fig. a. ^nd forced 
out by fmall fprings. In this cafe their latitude may be 
marked on the fupporting wire, and the top of the tube 
in which they flide will ferve as an index. Or the degrees 
may be marked on the edge of a groove cut in the tube 
through which an index, fattened to the moving wire 
or (lem which fupports the planets, may pafs ; and thus 
give the latitude. 

BURGISS ALLISON. 

Vol. v. M No. 
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No. XIII. 



On the Ufe of the Thermometer in Navigation. By 
William Strickland. 



Sir, 



York, April 1798. 



Read May A SHORT timc bcforc I failed from Eng- 
16, 1800. £\^ \^^^ ijj 1794* the third volume of the 
Tranfaftions of the American Philofophical Society fell 
in my way. Being at that time attentive to maritime af- 
fairs, I could not but be much (truck with your maritime 
obfervations, and on (hewing them to a nautical friend, 
he recommended me to purfue the fame courfe of obfer- 
vations. This advice 1 followed ; and being well fatisfied 
in having made the experiments in my outward bound 
voyage, I purfued the fame courfe in my homeward 
bound voyage ; and am about to report the refult of both 
to you, though the laft appears likely to be of no farther 
ufe than confirming what has already been faid on the 
fubjed by yourfelf. 

The ob(crvations at large I do not fend you, being too 
prolix, the thermometer having been recurred to, much 
more frequently than here ftated ; I have noted here only 
the changes which occurred in the temperature of the 
water, and thereby the table is confiderably abbreviated. 

In the outward bound voyage the fubje<5 appearing 
moft worthy of attention is the probability of a branch 
ftriking off from the gulf-ftream i:n a northerly or north- 
eafteily diredion, flowing to the eaft of and fomevvhat 
parallel to the banks of Newfoundland. This we ap- 
pear to have (truck on the 1 8th of Aug. P. M. and con- 
tinued in it till the 23d A. M. except that on the 20th 
we croffed a cold current probably here running in upon 

the 
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the other from the north-weft. That this is a branch of 
the gulf-ftream is rendered probable by the appearance of 
great quantities of gulf-weed on the i8th A. M. and 
the circumftance of the flying-fifh appearing on the 1 9th 
which probably had followed the warm ftream into an 
higher latitude than I can, after looking into many voy- 
ages, find them to have been previoufly noticed. It will 
appear alfo from the homeward bound track, that on the 
1 8th of Aug. A. M. we ftruck a warm current and con- 
tinued in it feveral days, which from the longitude could 
be no other than the current before noticed in f 794, as 
after quitting the gulf-ftream, we had been for feveral 
days in the feas cooled by the proximity of the banks of 
Newfoundland. I have dwelt longer than at firft fight 
may appear neceflary on this current, becaufe, though it 
has been fuppofcd to exift to the fouth-eaft of the banks 
of Newfoundland, it has not been traced fo far north as 
the latitude of the fuppofed Jacquet-Ifle, that is to lat. 
47. long. 39. It is probably continued in about a north- 
eaft direftion, and extends entirely acrofs the Atlantic, 
till it ultimately ftrikes the coafts of Ireland and the He- 
brides, after having loft in its long courfe in thofe north- 
ern latitudes much of its heat and at laft being reduced 
to the temperature of the feas, through which it flows. 
That fuch a current really exifts through the whole of 
this extent is rendered highly probable from various pro- 
dudlions of the tropical regions being frequently thrown 
on thofe fhores, hitherto fuppofed to be the accidental 
effeds of ftorms and not of the unvarying courfe of na- 
ture. The firft notice of fuch fubftances being caft on 
thofe Iflands will be found in Vol. III. p. 540, of the 
Abridgement of the Philofophical Tranfadions, which 
abridgement was publifhed in 1749; but the papers 
abridged many years before.* We here find the fadts 

M 2 ftated 

• Pbil. Tranf. Vol, X. p. 396. and Vol. XIX. p. 298. 
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ilated but not attempted to be accounted for, except that 
in confequence of fome of thefe having obtained the 
name of Molucca beans, they are fuppefed to have found 
a way out of the North- Pacific ocean, through the north- 
weft paflage, then fuppofed to exift. From that time 
little if any notice was taken of thefe exotic produdions, 
till Mr. Pennant made his tour in the Hebrides in 1772, 
, when he mentions his receiving prcfents of them.* 
That the exiftence of fuch a current never occurred to 
the inquifitive and penetrating mind of Mr. Pennant is 
a fufficient proof, that at the time no knowledge was 
had of it, he is content with fuppofing thefe things to 
be drifted upon the coafts by florms, and the prevail- 
ing wcfterly winds ; but you probably will hold with me 
that they conftitute a ftrong prefumption, if not indubit- 
able proof, of the exiftence of a regular current ; that 
the courfe of that current has been hitherto unnoticed ; 
but that could it be afcertained, much advantage would 
accrue to navigation, by facilitating the voyages from 
America, through the North- Atlantic, as well as prevent- 
ing veffcis returning by that track from ftemming that 
current, as the Fair- American probably did in her courfe^ 
almoft the whole of the way to Newfoundland ; by fuch 
knowledge voyages both ways might be materially fliort- 
ened, as they now are by the like knowledge of the 
courfe of the gulf-ftream in its eafterly and fouth-eafterly 
progrefs towards the coafts of Europe and Africa. The 
current in the North-Atlantic might be detcded through 
the greateft part of the fpace which it runs by the atten- 
tive ufe of the thermometer, until it has approximated 
the ufual temperature of the fca in the northern latitudes ; 
it might be thus probably afcertained to the fiftieth or 
fifty-fifth degree of north latitude, as the courfe of the 

gulf- 

* Tour to the Hebrides in 1772. Chefter, printed in 17741 p. 332. 
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gulf-Aream has already been determined for an equal or 
greater diftance by the fame means. It is therefore very 
defirable that a veflel fhould be employed to crofs the 
Atlantic in an eafterly and wefterly direction in various 
latitudes, between latitude 47 and 60, when the diredt 
courfe of this current might be detected, and the torpi- 
tude of each fide of it fixed as far as could be done by 
the thermometer. Having run into great length on the 
probability of a current, it is now neceflary to return to 
fads more immediately connected with our fubjed, the 
accuracy of the thermometer in afcertaining our fituation 
at fea. 

On the 2 2d of Auguft late in the evening the water 
fell in temperature four degrees to 64 ; on the next day 
at noon having fallen to 62 and fufpedling that we might 
be in foundings, though no alteration had taken place in 
the colour of the water, I induced the captain to found, 
but no bottom was found at 140 fathom ; on the 24th 
it will appear by the chart to have fallen to 58, and on 
the 25th to 56, about which time we were undoubtedly 
on Jaquet, or Falfe bank, and on the 26th having fallen 
to 5 1 at 8 A. M. and affumed a green caft. I was dc- 
(irous of founding again, but in confequence of the ill 
fuccefs attending our former attempt, and not yet placing 
any reliance on the thermometer, the captain was unwil- 
ling to lofe time in founding, fuppofing that we were 
only approaching Jaquet or Falfe bank, but the next day 
having fpoke a banker, he informed, us that we were 
on the grand bank, and that Cape Race bore W. N. W. 
150 miles. Upon founding at noon we ftruck the ground 
at 37 fathoms. Here let me remark, that our reckoning 
as (hewn on the chart has been well kept, and that the 
thermometer has with great precifion indicated our fitu- 
ation ; on the 2i ft at noon in a fuppofed branch of the 
gulf-ftream 72''. — a2d, approaching Jaquet bank and at 

no 
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no great diftance from it, 68*^. — 23d, ftill nearer 62«. — 
24th, on the edge of the bank 58^ — 25th, on Jaquet 
bank 56*". — 26th, on the grand bank 52^ — thus at this 
feafon of the year is there a difference of 20 degrees of 
the thermometer between the water on the bank, and in 
the fame latitude in the ocean, not far to the eaft of it. 

Our captain a fcnfible and obferving man, as well as 
very experienced mariner, ftruck with the regular gra- 
dation of the thermometer on the approach of the bank, 
and convinced of its having pointed it out long before 
he had fufpeded his arrival upon it, from this time paid 
much attention to the thermometer. He found as 1 had 
foretold that it would equally fliew by the rife when we 
had quitted the bank, and obfcrved that as it would ftill 
more accurately define the limits of the gulf-ftream, a& 
it was hotter than any other part of the ocean, he might 
with great advantage make his paflage to New- York by 
following the northern eddy of the ftream. This eddy 
he knew to exift, but was unacquainted with the limits 
of it, and knew not how to afcertain them, except by 
the thermometer. We purfued this eddy pretty accu- 
rately having made good the latitude of New- York in 
long. 69. in about nine days from quitting the banks, 
and every day performed nearly equal and good days 
works. In this courfe from Newfoundland the ther- 
mometer indicated every where the approach to danger ; 
on the 5 th of September, the vicinity of Sable Ifland 
banks caufed a fall of 70 ; and on the 7th, a bank not 
marked on any chart I have feen caufed a fall of 1 1 de- 
grees. Upon founding on this bank the ground was 
ilruck in 55 fathom, fine white fand, with fome fpecks 
of red and black. Captain Allyn was fo much plcafed 
with the accuracy of the thermometer and with the 
fecurity in which he had failed for fome time in confe- 
quence of it, and fo clearly perceived the advantage to 

be 
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be derived from it in many inftances, that he declared he 
would never more go to fea without one. 

The track of the Fair-American appears to have laid 
very near to Jaquet ifland, which in governor Pownall's 
chart is marked as very doubtful ; a good look out for it 
was kept for leveral days, but with no effect ; this may 
fo far tend to confirm the fufpicion of its non-exiftence. 

The journal from America to England, does little more 
than confirm the previous obfervations made in this track ; 
the thermometer fell no lefs than 20 degrees on paf&ng 
to the fouth-eaft of Newfoundland, and role again 9 de- 
grees in the fame longitudes where in our outward bound 
voyage, we fuppofed ourfelves to be oroffing a branch 
of the gulf-ftream. The fall from hence of the ther- 
mometer, as the coafl of Europe is approached is very 
remarkable and uniform. 

WILLIAM STRICKLAND. 

To JONA. WILLIAMS, E/y. 
Philadelphia. 
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No. XIV. 

Sur les Fige/auxj let Polypes et Us In/eBcs. By Do- 
PONT D£ Nemours. 

Read June TL eft tres facile, et peut-€tre aflez naturel, a 
aoth, iSoo-X un animal auffi ravageur que rhomme de trai- 
ler avec peu de confideration les plantes qui fe luflent 
devorer fi paifiblemcnt. 

Cependant je ne voudrais pas avoir, o&nf^ les Rofes. 

Perfonne n'eft plus difpof6 que moi a croirc, avec les 
anciens, que tout arbre eft Tazyle, ou la prifon, d'une 
nymphe. 

Nous ne favons pas bien nettement quelle eft la nature 
des v6getaux, ni s'ils font un rigne dans la nature. 

Douter, obferver atteativement ; penfer beaucoup, pour 
apprendre peu ; voila le tot de notre faiblefle, quand elk 
eft fage. 

Nous remarquoiis dans les v%6taux trois ou quatre 
principaux phSnomenes, leur crbiflance, leur fante, leurs 
amours, leur reproduction ; et deux efpeces de vie : celle 
qui les fait poufifer, fe nourrir et s'etendre, qui nous 
parait purement vegitab/e: celle qui les fait aimer, connu-- 
Sietj fe ftconder, porter des fruits, des graines qui ont 
toutes les propriet^s des ceufs; pianiere. d'etre -ft aftive 
et fi voluptueidequ'elle touche prefque a ra/ti/amife^ fup- 
pofe qu*elle ne la foit pas. 

Tout pres des yeg^taux fo^it certainement les Polypes ; 
et peut-fetre les puccrons, les vohoxy Ja plus part des iq- 
fedes microfcopiquea feminaux ou infu^^toires, qui fern- 
blent fe multij^ier coqtime les plantes^ des deux fa9ohs, 
par la generation et par le bourgeonnement. j 

Une plante eft elle une forte d^animal priv6 dY«u:p» 
d'oreilles, et de jambes ; done, en compcnfation d*une 

multitude 
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multitude de bbuches, de'bfas fuperieurs et inferieurs^ 
de tnsunS) et dDrganes>r6produ<aif8 j chez qui le nombre 
6tonnant de fes plaifirs fuppI6e a ce qui peut dans chacune 
de leurs fenfations, manquer de retour fur foi-meme, de 
feU de pointe et d'energie? \m pommicr porte vingt 
mille fleurs, tent niilte parties fexuelles du genre feminin 
et quatre cent mille du genre mafculm,' toutes, ou la 
plufpai'ty en amour k la fois : que de ftlicites I 
* Une plante eft elle une famille, une Republique, une 
efp^ce de Bucbe vivante dont les habitans, les citoyens, 
les metnbres ont en communaut6 la nutrition, mangent 
au r6fc£loire; mais ou chaque fleur, et pluftot encore 
chaque etaftiine^ chaque piftil, eft Un Indwiduy ay ant 
fon amination, fes befoins imperieux et doux^ fes volup- 
tes, fon bonheur et fes fouf&ances a part ? 

Eft-ce Tuii ou Tautrc ? eft-cc Tun et Tautre ? cela vaut 
la peine d*y regarder. 

Les piantes ont toutes une moelle 6piniere ; des my- 
]<Iade& de trachees, par kfquelles les racines atcirent a 
dle& et conduifent au trdnc, les eaux, les huiles, les fels 
qui leur conviennent daris-la terre, ou que leur apportent 
les engrais, et les branches, les feuilles, Tecorce pompent 
les fiuides aqueux ou aSriformes dont elles font fans ceffe 
baigA^es. Wles fe nourriSent cotnme nous memes, a la 
feule difSkrence quelles oiit leurs fu^oirs en dehors et 
que nous avons les notres en dedans. Elles digerenr. 
Elles ont un chyle qui leur approprie leurs alimens, et 
qui, apris qu'elles ont 6vacue par des tranfpirations, par 
des excretions regulieres ce qu'il ne leur feraic pas bon de 
garder, leur fournit une i^ve qui circule comme notre 
fang et notre lymphe. Elles ont unfuc ptopre qui a beau- 
c?t>up de rapport avec notfe fluide lier^eux. Elles ont leur 
veille e!t leur fommeih* Elles ont leurs afpirations, leurs 
expirations, leur confommation, leur combuftion de Taif 

Vol. V. O atmoC^ 

• Voycz Scnndier ct Bonnd^ 
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atmofpherique qu'elles ont abforb^^ et la feparation de {c$ 
el6inens divers, des diff^rens gaz qui le compofent, dout 
elles s'incorporent les uns et rejettent les autres comme font 
les animauxy ou avec pcu de difierence. Elles ont done 
des poulmons quoiqu'ils nous foient peu vifibles ; car oik 
fe trouvent des eSets femblables font des organes de la 
meme nature , ou fufceptibles des memes ufages. Leurs 
poulmons leur font encore plus utiles que ne nous font les 
notres. lis n'ont pas les memes repugnances, parce qu'ils 
leur fervent en meme tems d'eftomac. Notre eftomac 
s'accommode aflez bien de Tazote que nos poulmons ne 
peuvent fupporten VeftrniaC'-poulmon des plantcs agree 
Tazote et Toxigene ; fe nourrit du premier, ne confume 
qu'une partic de Tautre et en renvoie le furplus apres 
Tavoir prcfque entirement debarraife de mofiete. G'eft 
ainfi qu^elles rendent aux animaux mobiles Timportant 
fervice de purifier Tair que les animaux ont befoins de 
recevoir plus oxygene. L'illuftre et vcrtueux La Rocbe^ 
foucauld^ qui aimait avec une ardeur fi pure le^ fci^nces 
et la patrie, et dont raflaflinat fut un des plus grands 
crimes de- notre revolution, avait fait a cet egard de trea 
belles et trcs inftruiJives experiences. 

11 y a beaucoup d'apparence que c*cft la moelle epiniere 
qui, communiquant par les utricules horifontaux et les 
prolongemens medullaires avec les trach^es de Tccorce, 
remplit dans les plantes la fondion pulmonaire. Nous 
avons lieu de le prefumer, non pas tant a caufe de la tex- 
ture moUe et valvuleufe de cet organe (qui ferait cependant 
une forte d'indication) que par Tobfervation du fait qui 
precede la mort naturelle des plantes et qui eft trds remar- 
quable dans les arbres. 

Tant que la plante eft jeune, vigoureufe, la circulation 
libre et facile de la ffeve Tappelle a grands flots vers la 
cime, ou la mocUe moins revetue, plus prcs de Tccorce^ 
communiquant par un bois plus menu et plus tendre^ par 

des 
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des trachces ct- des utricules plus ou verts avcc un air 
plus renouvelle, exerce une refpiratioh mieux deployec 
eprouve plus fortement I'incendie qui Taccompagne chez 
tous les etres rcfpirans. La fSve afcendante y apporte fon 
tribut de rhydrogenc que lui fourniffent rhumidite de la 
tcrre et les arrofemens. C'eft en fe preflant pour s'elever 
vers le fommet dans lea fibres longitudinales ferrees Tune 
contre Tautre, coraprimees par Tccorce, et toujours un pett 
coniques, qu'ellc les force prefque mecaniquement i pouf- 
fer en longueur et qu'elle fait croitre la plante. Enfin la 
feve arrive au foyer principal: le contact des deux airs 
qui s'y r6uniflent dont Tun vient de la terre et Tautre du 
cici, et le mouvement refpiratoire qui les confond, qui les 
bat enfembley operent la combuftion. Cellc-ci donne a 
Tinftant comme dans les animaux VLne pfoduflion cTeau 
nouvelle.* Cette produftion de Teau par la combuftion 
des deux airs pendant la refpiration de la plante et au 
bout de fa tigc eft demontr6e par Texces de la feve defcen- 
dante fur la feve montante : excds que prouve fans repli- 
que le bourrelet plus gros qu'elle forme, quand la circula- 
tion eft artifidellement interrompue,-!- et remarquons ea 
pafTant dans cette produdlion de Tcau par le meme pro- 
ced6 chez les animaux et chez les plantes, a quel point 
la nature eft uniforme ! combien toutes fes loix font g6nc- 
rales', belles et fimples I 

' Par 



• Voycz le mteoire ci joint fur la produ^ion animale de I'eaii. 

\ LoL Qyt afcendante paile principalement par les fibres longitudinales, 
fait poufTer le boifet les bourgeons a bois» donne a la plante fa hauteur. 
La ftve defcendante revient en plus grande abondance par les fibres cor- 
ttculalresy d^yeloppe les bourgeons a fruit» dilate I'^corce, I'attendrity la 
'xcnd plus propre a fe prater au nouveau mouvement que produtra la f&ve 
montante, et contribue ainfi fp^cialement a raccroiflement .de la plante en 
grofleur. 

Tels font autant qu'on a pu jufqu'a prefent le reconnoitre la marche et 
les efiets de la circulation dans les arbres $ d'ou I'on peut les inf^rer dans 
les autres plantes. * 
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la germination un pretnier aliment des cotyledons cntrc 
lefquels ellc efk placce ; et qui, communiquant avcc eWc 
par Tinfertion de canaux corrcfpondans, lui tranfmettent 
1 emulfion, le lait dont ils font remplis ; de tneme que 
Tinfede, et chez les oifeaux le poulet, fe nourriflcnt par 
leur cordon ombilical des fluides de Toeuf dans lequel ils 
nagent ; et de la m6me maniere encore que les petits des 
quadrupedes, des bipedes, et de tous ks viviparcs, re- 
coivent pendant la geftation leur nourriture du placenta 
qui fc develope et grol&t lui meme^ ainfi que les lobes 
de la graine transformes en feuilles feminales. 

Vers la fin de cette 6poquc le radicule qui a poufle 
dcvient remarquable, les veritables feuilles pointent. Alors 
et la plante eft ic/q^. EUe n'a plus befoin de fon oeiif 
dont clle a confomme les liqueurs et la fubftancc amy- 
lacee^ et dont la coquille tombe en lambeauau EHe irit ; 
et travaille pour vivre par elle mSme, comme rinfede 
nouveau-ne. Kile n'a cependant acquis que fa vie de 
plante^ deja laborieufe et non encore feconde : de meme 
que Tinfede forti de Toettf a fa vie de ver, ou de larve, qui 
cherchefa fubfiftance et fescommodit^s, mange, refpire, 
penfe, et ne connoit poiiif* 1 amour, et n'en a ni les or-* 
ganes, ni les idees. 

Dans cette feconde vie, la plante eprouve une agitatioa 
interne, Elle renouvelle a pl^eurs reprifes fon epider- 
me, fon ecorce, fes tuyaux, comme le bombix et la plus 
part des autres chenillea chang^nt leur peau» Elle a, 
non pas vraifemblablement fans quelque plaiHr, des bour- 
geomem«is qui lui font poufler une tige, des branches, 
des feuilles, un corps, des bras, des mains tellement 
vivaces que nou« avons vu qu'on pent les coupcr et quHls 
repouflent comme les pattes des ecrevifles et des falaman* 
dres, comme la tete des lima^ons, comme la queue de 
quelques ferpens, comme les dens venimeufes de toutes les 
viperes, comme le corps et toua les membres des polypes*, 

Celles. 
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Celles dont le bois eft tendre, la moelle abondante,* 
le tiflu fpongieux, les faules, les fureaux, les menthes, 
Ics lianes, la vigne, &c. ont, comme les polypes encore, 
dans chacune de leurs branches, la poffibilite, la faculte 
quand on Ta feparee du txonc, et pourvu qu clJe trouve 
line nourriture convenable. de reformer un nouvel ctre^ 
femblable a ce tronc dont elle a ete detachee et a toutes fes 
d^pendances. Cctte propri^t6 leur eft commune avcc un 
grand nombre de vers qui, lorfqu'on les coupe en deux^ 
ou en trois, refont, la partie anterieurc une queue, la 
partie pofterieure une tete^ et celle du milieu tete et 
queue. 

Tris pareillement, toutes les plantes privees de leur 
tete en refont promptement une nouvelle ; et les branches 
de toutes celles qui font propres a la bouture, mifes en 
terre faumide, fe fabriquent une nouvelle racine. Leur 
baton meme, renverfe, fe forme, un peu plus lentement, 
mais trds bien, ime tete un gros bout qui r6pondait aux 
racinesy et des racines au petit bout qui n'ayait jamais 
donne que des branches et du feuillage. ll-y-a revulfion 
dans toutes fes liqueurs, renverfement, contoumation dans 
tons fes bourgeons: ilsr fouffrent un terns, mais ils ne 
meurent pas : ils gueriflent et s'accoutument a leur nouvel 

Vol. V. CL , ^^at. 

* II faut r6p6ter que la moeUe tient licit a la plante de tous nos vifceres 
jnajeurs. Ce qui en tient lieu chez les polypes auxquels on ne conteAc pas 
d'etre des animaux eft encore moins compb'qu^. 

La moeUe eft done pour la plante, fon poulmon, fon ceeur^ fon eftomac, 
& cervelle, le faifceau diftributeur et correfpondant de tous ks nerfs ou de 
tous les organes de fa fenfibilit^. Et c'eft pourquoi celles qui ont le plus de 
naoelle ont la vie la plus lapide dans tous fes mouvemensy et la plus opi- 
niatre. Elles croiffent plus vite, elles meurent phis vite quand on ne leur 
porte pas fecours, parce que cette moelle plus aminle s'embrafe, fe gan- 
grene plus aififment et plut6t. Mais elles ont plus de moyens de falut. 
£lles tracent et fe xnarcottent d'clks m^mes. Elles fe r^g^nerent avec bien 
plus de facilitc. 

Lorfqu'on obferve les compenfations que Dieu a mifes cntre le deftin dci 
diSerens Stres^ on fe fent ebloui d'admiration, et I'on fe profteme de recon- 
noiiTance. 
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etat. Ceft un des rapports de la plante avcc le polype 
qu'on a retourne. 

Cette avanture eft ordinaire aux mangliers; et les iaules, 
furtout le faulc pleurcur, foutiennent la meme experience. 
Quand une de leurs branches eft marcott^e, li on la 
fepare de Tarbrc en lui Isuflant quelque longueur, la racine 
'qu'elle apoufle nourrit deux faules : Tun qui finit en 
pointe, c*eft la prolongation dc la branche : Tautre qui 
eft teiard et dont la tige refte long terns plus groffe par le 
haut que par le bas. Cette tige renverfte retourne affez 
vite toutes fes brindilles, tout fon feuillage; et les 
branches qui partent de fa tete, retoum^es dans leur 
bourgeon meme, prennent ians difficultc Tattitude na- 
turelle. 

Bien la dedans ne reffemble encore qu'a ce qui arrifc 
frequemment a plufieurs animaux glaireux dont le prin* 
cipe vivifianteft repandu toute leur glaire, a dlflFerentes 
efpeces de vers, et aux polypes fans amour : mais c'eft 
beaucoup pour une plante. 

On me demandera incidemment, fi les polypes con* 
naiflent Tamour? je n'en fais Jien* J'sd peine a croirc 
qu*il ait ete refufe a perfonne. Lcs:polypes ont vifible- 
ment quelques paflions animales : h/arm qui les conduit 
a une grande ad:ivite et au I'aifonnement dans le travail, 
et la gourmandife qui leur en fait (avourer le fruit. Les 
polypes reflfemblent aiix plantes par la bouture, le bour- 
geonnement, les drageons, les cayeux. Nous ne les avons 
pas encore furpris dans des emotions plus tendres ; mais 
DIEU eft tr^s bon, la Nature eft tres gen6reufe, et 
nous fommes tres ignorans. 

Quand aux plantes plus faciles a voir et a manier, que 
les polypes il nous a 6te poffible d*apprendre que la bour- 
geons, les boutures, les graines meme, ne produifent que 
des vegetaux qui demeurent long tems dans leur 6tat que 

j*appellerais 
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j*appellera5s volontieh de <:hemiles\ dans \t\xr 6tat d*ib- 
feace de l*-amouri - - ■ j ' - 

'• Mais enfin lai plante atteiht un age qui lui fait prodiArc^ 
des bourgeons d*une autre efpece. Pareils fous plus d*un^ 
rapport a des chryfalides, ils renferment des embrions 
dont la figure u'cftplu^-la meirie que? cellede laiiige qui 
lete porte* * Ges iourgeons^ci^ry/a/idfs 'zom^hntAtur ehve-*" 
loppe ; \t%Jleurs deployent, comme des ailes,^ leurs petaleS 
bfillanfes^^— de font de -nCu veiiii.^- Etres. Elles' orit uhc vie 
particuliere,^ pluis anitriee, plus fexquife que celle.dcrarbre 
ou de Therte qui les foutieht, qu'elleis ' d&bi^eiitj Elld^ 
font plus influencees par I'air ambiant, et reagiflent'pltiis? 
fortemcnt fur lui. Elles le decompofent d'une autre 
maniere et d*une maniere qui reffemble plus parfaite- 
ment encore a celle que produit la refpiration des ani- 
maux dont le jeu des poulmons nous eft vifible. 

La plus part des plantes abforbent Tazote et degagent 
une partie de Toxigene. Un grand nombre de fleurs 
s'abreuvent d^oxigene et repoufTent Tazote comme T 
homme lui meme, et avec une fi grande puiflance qu'elles 
balancent et furpafTent la confommation que tout le corps 
de leur plante fait pour fa nourriture de ce fluidc irref- 
pirable. 

Get oxigene dont les fleurs font fi avides, et dont elles 
fe penetrent fi rapidements, en fi enorme quantitc pour 
leur petit volume, eft Vair vital par excellence. 11 les 
embrafe, elles aiment, elles jouiflent — ^font-ce les amours 
de la plante qu'elles font ? font-ce les leurs ? ce font tons 
les deux. La mere ne peut etre entierement infenfible au 
bonheur de fes enfans, d'enfans qui font partie de fon 
propre corps. — ^La plante eft devenue papillon ; ou pour 
mieux dire elle s*eft converte d*une\foule At papillons^ 
plantes de Tun et de Tautre fexe, qu'elle a tires de fon fein, 
et qui femblables prefqu'en tout aux autres papillons, 
ont une vie tres courtc, la depenfent en voluptes fans 

fonge 
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fonge a Tentretenir, exhalent leur tetidrefie e& paifumei 
s'occupent avec delices et fans relache de la g€t\€raxion ; 
et fe fanent des qu'elle eft confomin^e laiflaat, • « • . au 
foods d'un ovaire • • . • des aufs • • • • fecondes et feconds« 

Trouvez vous la parite fuffifamment exade ? jugez 
vous encore que la diftance foit incommenfurable entre la 
nymphe, ou les nymphes d'une mimeufe et I'ame d*un 
ciron. 

Je ne decide rien. Je ne fuis qu'un enfant curieux* 
Je vous apporte les fieurs que j'ai cueilliesy et les papillons 
que j'ai pu attrapper. Savans profeffeurs dites moi cc 
que c'eft \ 
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Memoir on the Anal^s of Black Vomit. By Dr. Isaac 

Cathrall. 

Read June np^ HE invefligation of the properties of fecrc- 
•oth, 1800. X ted fluids has long engaged the attention of 
the phyfiologift and chemift : but, their enquiries have 
generally been direded to a knowledge of thofe fluids in 
a healthy ftate, while little notice has been taken of the 
fecretions of fome of the moft important vifcera after a 
ftate of difeafe. The caufe of this deficiency, in the ex- . 
amination of morbid fecretions, and particularly in that 
denominated the black vomit, muft be afcribed to the 
danger fuppofed to attend fuch an undertaking j though 
moft obfervers muft have been ftruck with the Angular 
appearance of this difcharge, and much aftonifhed with 
the fpcedy diiTolution that enfued ; yet, none that 1 have 
had an opportunity of confulting, have attempted an 
analyfis of this fluid. When I firft contemplated an ex- 
amination of the black vomit, in 1793 and 1794, I 
confidered it as an hazardous undertaking, and limited 
my views merely to diftinguifti that fluid from putrid 
bile J but, after fubjedting it to many experiments, and 
finding that it had no effedt on my health, I have been 
enabled to advance one ftep farther in the enquiry ; and, 
1 have now the fatisfadtion of fubmitting to the Philofo- 
phical Society, an analyfis of that fluid, together with its 
eflfeds, when applied to the healthy fyftem, 

Defcripiion of the Black Vomit. 

The black matter, or \^omit, fo called, appears to be of 

two kinds. One, confining of a number of black flaky 

Vol. V. R particles, 
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particles, refembling the grounds of coffee. The other, 
of a dark-coloured infpiflated mucus : of each of thefe, I 
Ihall give a feparate defcription. 

This flaky difcharge was always preceded by violent 
ficknefs and vomiting ; and, as a precurfor to the ejec- 
tion of this matter, in fome cafes, the patients vomitctl a 
fluid like whey, or muddy water, or one confifting of a 
brown flaky fubftance, refembling chocolate, or fpoiled 
porter, mixed with brownifti-coloured mucus.* 1 hefe 
fubftances were fometimes of a lighter colour, and were 
fufpended in a glarey yellow-coloured fluid, which be- 
came nearly tranfparent when at reft, by the fubfiding 
of a fmall number of brown particles. This coloured 
matter was generally vomited in fmall quantities, and 
with confiderable diflSculty ; but, when the black flaky dif- 
charge commenced, it was frequently ejeded in large 
quantities, and with fimilar force to a fluid from the 
adion of an emetic. As the difeafe advances, this mat- 
ter aflTumes a darker colour^ and its quantity fometimes 
becomes fo much augmented, that 1 have known one 
gallon vomited in 48 hours, befides a confiderable quan- 
tity, which was of a much thicker confiftence, that was 
difcharged by the bowels. This black vomit, after 
ftanding fome hours, depofits a black flaky fubftance, 
from a glarey yellow-coloured fluid, fimilar, in appearance, 
to an infufion . of green tea, Ihefe depofitions were 
fometimes in diftind particles, but, frequently, in a kind 
of dark powder. The above particles were various in 
fize, and of a very irregular figure, not unfrequently 
mixed with pieces of the villous coat of the ftomach. 
Thefe may be diftinguiftied by their being longer in fub- 
fiding 

♦ The chocolate, or coffee ficknefs, or the black ficknefs, fays Dr. dc 
Monchy, is not taken from the blackifh hue or ihade of the ikin, but it is 
derived from the foetid, blackifh matter difcharged from the firft paffages. 

See Difeafcs in Voyages to the Wefi-Indies. 
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fiding to the bottom of the veffel, than the flaky fub- 
ftance. There were fome difproportions between the 
yellow-coloured fluid, and the quantity of flaky fub-. 
fiance, as in the other appearance of the vomit. The 
flaky matter was very readily re-incorporated with the 
yellow-coloured fluid, by the leaft agitation of the veflTel ; 
and, when kept in a phial, corked for eight or ten days, 
aflTumed rather an agreeable facchairine odour, and was 
extremely brifk, like fermenting beer. This laft pro- 
perty^ is not peculiar to this fluid, but common to fome 
other animal fecrctions. When the black vomit was 
kept for two years in a ftate of reft, the flaky particles 
became perfedlly feparated. On agitating the veflcl, the 
former was immediately incorporated with the latter; 
and, after remaining at refl: fix months, (ho wed fcarce 
any difpofition to feparate. This was the appearance, if 
I recoUedl, accurately, of the black vomit, exhibited by 
Dr. Monro, of Edinburgh, to his clafs, in 179X, and 
which had been fent to him from* the Weft-Indies : yet, 
as the profeflTor did not permit it to go out of his hand, 
I cannot fpeak correftly as to the faft ; but, believe it was 
not feparated, and confifted of a turbid black-coloured 
fliuid. 

.The mucus-matter which was fometimes vomited in 
the yellow fever, and particularly in that which appear- 
ed in 1797$ was very ropy, and of a black colour. 
This matter floated on a fluid of a dark colour, which 
appeared to receive its tinge from the colouring-matter 
of the mucus. When this matter was agitated in a phi- 
al, the mucus fliowed no difpofition to mix wMth the 
riuid-part of the. .vomit, and, when it was repeatedly 
waflied, in clear water, became nearly of the colour of 
the mucus fecreted in the alimentary canal. This black 
matter was difcharged in large quantities, in the cafes 
whi'.h proved mortal in 1797, ^^^ ^^^^ ^ '^^^Y ^^" 

R 2 aftivc 
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adive fluid \vhen applied to the mod fenflble parts of 
the healthy body, and was eflentially different from the 
coffee-ground vomit. 

Analyjis of fluids^ ejeSed a few hours before the com-- 
mencement of black vomiting. 

The fluids, on which the fubfequent experiments 
were made, were obtained from three patients, from 
one to Axteen hours previous to the vomiting of the 
brown-coloured matter, which has been defcribed as 
generally preceding the black difcharge. In all of thefe 
cafes, the fick refbfe^ every other drink but plain wa- 
ter. Notwithftanding the fimplicity of the drink, the 
fluids, which are the fubjeCl of inveftigation, were of 
the following colours : The firft had nearly the appear- 
ance of whey ; the fecond was of a yellowifh colour^ 
occafioned by the mucus it contained. The third ap- 
peared like muddy wfter, or refembled water that had 
been coloured by aflies. Thefe fluids had a difagreeablc 
iaccharine tafte, and emitted an odour analogous to that 
arifing from fluids which had been ejeded from debilitated 
ftomachs, after paroxyfms of indigcftion. They under- 
went but little change after remaining at reft for twenty- 
four hours, except that fome part of the mucus-mat- 
ter afllimed a white afped, and fubflded to the bottom 
of the veffel. 

[a) Thefe fluids changed the infufion of turnfole to a 
red colour ; paper ftained yellow with turmerick re- 

^ mained unaltered, but, when previoufly changed 
by an alkali, was reftored to its priftine colour. 

(^) Caloric, or diluted acids, would not coagulate this 
fluid- 

C. 
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{c) Lime-water produced no clouds or turbidnefs. 
{J) Solution of fulphate of iron, or nitrated mercury, 

caufed no precipitation. 
[e) Muriated barytes occafioned no alteration ; 
(/) Nitrated filver produced a copious white pre- 
cipitate ; 
[g) Sulphate of copper did not fhow the prefence of 
ammoniac ; 
. {b) Fixed alkalies occafioned no alteration ; 
(/) Oxalic acid produced no change ; 
[i) Alcohol of galls, or pruffiate of pot-afli, did not 

produce any precipitation. 

{/) Thefe fluids, when expofed to cold, were congeal- 

ed in the temperature in which water freezes; the ice 

was nearly tranfparent, and, when rendered fluid, 

had the appearance of water, and tafted like that 

fluid after being boiled. 

The above fluid, therefore, appears to contain an acid 

in a free fl:ate {a) ; but no coagulable matter (^), nor 

carbonic acid; in a difengaged ftate, or combined with 

alkalies or earths (^ & ^) ; the acid (a) is proved not 

to be the fulphuric {e). The prefence of the muriatic acid 

IS fuppofed, from (j^ ) ; no ammoniac is contained in this 

fluid {g)j nor earths (A), nor lime, or the falts formed of 

lime and acids (/) ; no reafon to fufpe£l metallic matter 

{k) ; but a confiderable proportion of water (/)• 

Analyjii of black vomit. 

We have already obferved, in the defcription of the 
black vomit, that it fpontaneoufly feparated into yellow- 
coloured fluid, and black flaky fubftance. 

(No. I.). The yellow- coloured fluid, and flaky 
fubflance being thrown on a filter of two-folds of pa- 
per, four ounces of a fluid pafled through, which was 
fimilar, in appearance, to an infufzon of green-tea. It 

was 
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was moderately vifcid, and had a faiat fweetifh animal 
odour, and a faccharine tafte, perceptibly acrid to the 
lips. The matter which remained on the filter, was 
fimilar, in colour and confiftence, to Venice treackle. 
It was weakly glutinous, and had the fame odour as 
the yellow-coloured fluid. When this fubftance was 
dry, it weighed thirty grains. It was friable, and not 
of fo black a colour as immediately after being removed 
from the filter. When this matter was obtained by 
evaporating the black vomit over a moderate heat, it was 
brittle and Ihining,- but had no peculiar tafte or fmell ; 
and, when expofed to a moift atmofphere, became foft 
and glutinous. 

(a) Eight drachms of the filtered fluid (No. i.) was 
evaporated in a (hallow veflel, by a gentle heat : the va- 
pour being condenfed, was found to confift of water, 
which tafted neither acid nor alkaline; but emitted a 
ftrong odour of the vomit. The evaporation being con- 
tinued until an adhefive refiduum remained of a dark 
colour, refembling melted fugar. 1 his fubftance aflFe£t- 
ed the lips in a more obvioufly acrid mannej than 
the fluid did previous to the evaporation. It was highly 
inflammable when dried, but not entirely foluble in' 
water. 

{6) Six drachms of the filtered fluid (No. i.) and as 
many of water, were expofed in feparate phials, clofely 
corked, to an atmofphere, when the mercury, in the 
thermometer, was as low as 25^. The filtered fluid 
congealed as foon as the water. The two diflTerent flu- 
ids were examined, after ftanding a whole night ; when 
the phial, containing the coloured fluid, was found entire, 
and its contents not quite frozen ; as, a part of the fluid, 
on placing the phial on its fide, flowed among the 
ice. The water, in the other phial, was completely 
frozen, and the veflTel broken in pieces. The ice, in 

the 
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the former phial, was of a yellow -colour: ITie colour- 
ing-matter of which could be fo much difengaged, 
by walhing it with water, as to give it the ufual tranf- 
parency of ice. The aqueous part of the vomit, ob- 
tained in this manner, diflblved foap, with facility, but 
had not the odour of the vomit. This fluid was nei- 
ther acid nor alkaline. Pruffiate of pot-afti , or oxalic 
acid, did not caufe any precipitation. 

{c) Some alcohol was poured on the adhefive refiduum 
(a), and a confiderable portion of it was diflblved, which 
tinged the menfl:ruum of a yellowilh-colour, and gave 
to it the perceptible tafte of the yellow-coloured fluid. 
A part of the refiduum remained infoluble, which ap* 
peared to be of a mucilaginous nature. The mcnfl:ruum 
was poured oflf, and, by the afFufion of <iiftilled water, 
the fluid became milky, and a refmous fubftance, of a 
yellowifh-colour, was precipitated, that had an odour 
fimilar to the yellow-coloured fluid. 

(^) The filtered fluid (No. i.) betrayed the pre fence of 
an acid to the infufion of turnfole, as the mixture 
became manifeft:ly reddened. 2. Lime-water, when 
added to a portion of this fluid, occafioned no change : 
3. Solution of fulphate of iron caufed no precipitation, 
nor did nitrated mercury, or muriated barytes. 

{e) To fome of the filtered fluid, 1 added nitrated 
filver, and a copious white-coloured precipitate was 
formed. Four drachms of the above fluid was eva- 
porated over a moderate fire, until it was reduced to 
about one drachm ; when fuflered to remain at refl:, in 
a cool place, cryftals, of a cubic figure, were formed. 
Thefe decrepitated upon coals, and had all the characters 
of muriate of foda, or common fait. 

[/) To feparatc portions of the filtered fluid (No. i.) 
was added oxalic acid, prufliate of pot-afli, infufion of 
galls, and a folution of fulphate of copper; but neither 
of them produced any precipitation. "^ 

is) 
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was moderately vifcid, and had a faiat fweetifti animal 
odour, and a faccharine tafte, perceptibly acrid to the 
lips. The matter which remained on the filter, was 
fimilar, in colour and confiftence, to Venice treackle. 
It was weakly glutinous, and had the fame odour as 
the yellow-coloured fluid. When this fubftance was 
dry, it weighed thirty grains. It was friable, and not 
of fo black a colour as immediately after being removed 
from the filter. When this matter was obtained by 
evaporating the black vomit over a moderate heat, it was 
brittle and Ihining,- but had no peculiar tafte or fmell ; 
and, when expofed to a moift atmofphere, became foft 
and glutinous. 

{a) Eight drachms of the filtered fluid (No. i.) was 
evaporated in a (hallow vefTel, by a gentle heat : the va- 
pour being condenfed, was found to confift of water, 
which tafted neither acid nor alkaline; but emitted a 
ftrong odour of the vomit. The evaporation being con- 
tinued until an adhefive refiduum remained of a dark 
colour, refembling melted fugar. 1 his fubftance aflfeft- 
ed the lips in a more obvioufly acrid mannej than 
the fluid did previous to the evaporation. It was highly 
inflammable when dried, but not entirely foluble in* 
water. 

{6) Six drachms of the filtered fluid (No. i.) and as 
many of water, were expofed in feparate phials, clofely 
corked, to an atmofphere, when the mercury, in the 
thermometer, was as low as 25^. The filtered fluid 
congealed as foon as the water. The two different flu- 
ids were examined, after ftanding a whole night ; when 
the phial, containing the coloured fluid, was found entire, 
and its contents not quite frozen ; as, a part of the fluid, 
on placing the phial on its fide, flowed among the 
ice. The water, in the other phial, was completely 
frozen, and the veffel broken in pieces. The ice, in 

the 
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the former phial, was of a yellow -colour: The colour- 
ing-matter of which could be fo much difengaged, 
by walhing it with water, as to give it the ufual tranf- 
parency of ice- The aqueous part of the vomit, ob- 
tained in this manner, diflblved foap, with facility, but 
had not the odour of the vomit. This fluid was nei- 
ther acid nor alkaline. Pruffiate of pot-afh, or oxalic 
acid, did not caufe any precipitation. 

{c) Some alcohol was poured on the adhefive refiduum 
(a), and a confiderablc portion of it was diflblved, which 
tinged the menfl:ruum of a ycllowilh-colour, and gave 
to it the perceptible tafte of the yellow-coloured fluid. 
A part of the refiduum remained infoluble, which ap- 
peared to be of a mucilaginous nature. The mcnfl:ruum 
was poured oflT, and, by the aflTufion of <iiftilled water, 
the fluid became milky, and a refinous fubftance, of a 
yellowifh-colour, was precipitated, that had an odour 
fimilar to the yellow-coloured fluid. 

(^/) The filtered fluid (No. i.) betrayed the pre fence of 
an acid to the infufion of turnfole, as the mixture 
became manifeftly reddened. 2. Lime-water, when 
added to a portion of this fluid, occafioned no change : 
3. Solution of fulphate of iron caufed no precipitation, 
nor did nitrated mercury, or muriated barytes. 

{e) To fome of the filtered fluid, 1 added nitrated 
filver, and a copious white-coloured precipitate was 
formed. Four drachms of the above fluid w^as eva- 
porated over a moderate fire, until it was reduced to 
about one drachm ; when fuflered to remain at reft, in 
a cool place, cryftals, of a cubic figure, were formed. 
Thefe decrepitated upon coals, and had all the characters 
of muriate of foda, or common fait. 

^/ ) To feparatc portions of the filtered fluid (No. i.) 
was added oxalic acid, prufliate of pot-afli, infufion oif 
galls, and a folution of fulphate of copper; but neither 
of them produced any precipitation. ^ "^ 
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was moderately vifcid, and had a faint fweetifti animal 
odour, and a faccharine tafte, perceptibly acrid to the 
lips. The matter which remained on the filter, was 
fimilar, in colour and confiftence, to Venice treackle. 
It was weakly glutinous, and had the fame odour as 
the yellow-coloured fluid. When this fubftance was 
dry, it weighed thirty grains. It was friable, and not 
of fo black a colour as immediately after being removed 
from the filter. When this matter was obtained by 
evaporating the black vomit over a moderate heat, it was 
brittle and Ihining,- but had no peculiar tafte or fmell ; 
and, when expofed to a moift atmofphere, became foft 
and glutinous. 

[a) Eight drachms of the filtered fluid (No. i.) was 
evaporated in a (hallow veflcl, by a gentle heat : the va- 
pour being condenfed, was found to confift of water, 
which tafted neither acid nor alkaline; but emitted a 
ftrong odour of the vomit. The evaporation being con- 
tinued until an adhefive refiduum remained of a dark 
colour, refembling melted fugar. 1 his fubftance aflFe£t- 
ed the lips in a more obvioufly acrid mannej than 
the fluid did previous to the evaporation. It was highly 
inflammable when dried, but not entirely foluble in* 
water. 

{6) Six drachms of the filtered fluid (No- 1.) and as 
many of water, were expofed in feparate phials, clofely 
corked, to an atmofphere, when the mercury, in the 
thermometer, was as low as 25^. The filtered fluid 
congealed as foon as the water. The two diflferent flu- 
ids were examined, after ftanding a whoJe night ; when 
the phial, containing the coloured fluid, was found entire, 
and its contents not quite frozen ; as, a part of the fluid, 
on placing the phial on its fide, flowed among the 
ice. The water, in the other phial, was completely 
frozen, and the veflTel broken in pieces. The ice, in 

the 
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the former phial, was of a yellow -colour: ITie colour- 
ing-matter of which could be fo much difengaged. 
by walhing it with water, as to give it the ufual tranf- 
parency of ice. The aqueous part of the vomit, ob- 
tained in this manner, diflblved foap, with facility, but 
had not the odour of the vomit. This fluid was nei- 
ther acid nor alkaline. Pruflfiate of pot-afti, or oxalic 
acid, did not caufe any precipitation. 

{c) Some alcohol was poured on the adhefivc refiduum 
(tf), and a confiderable portion of it was diflblved, which 
tinged the menftruum of a yellowilh-colour, and gave 
to it the perceptible tafte of the yellow-coloured fluid. 
A part of the refiduum remained infoluble, which ap* 
peared to be of a mucilaginous nature. The mcnflruum 
was poured oflf, and, by the afFufion of <iiftilled water, 
the fluid became milky, and a refmous fubftance, of a 
yellowifh-colour, was precipitated, that had an odour 
fimilar to the yellow-coloured fluid. 

(^) The filtered fluid (No. i.) betrayed the prefence of 
an acid to the infufion of turnfole, as the mixture 
became manifeft:ly reddened. 2. Lime-water, when 
added to a portion of this fluid, occafioned no change ; 
3. Solution of fulphate of iron caufed no precipitation, 
nor did nitrated mercury, or muriated barytes. 

{e) To fome of the filtered fluid, 1 added nitrated 
filver, and a copious white-coloured precipitate was 
formed. Four drachms of the above fluid was eva- 
porated over a moderate fire, until it was reduced to 
about one drachm ; when futfered to remain at refl:, in 
a cool place, cryftals, of a cubic figure, were formed. 
Thefe decrepitated upon coals, and had all the characters 
of muriate of foda, or common fait. 

[/) To feparatc portions of the filtered fluid (No. i.) 
was added oxalic acid, prufliate of pot-afli, infufion of 
galls, and a folution of fulphate of copper; but neither 
of them produced any precipitation. «^ 

is) 
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analogous to that analyfed by the mafterly talents . of 
Fourcroy, I cannot determine ; as I had not a fufiideat 
quantity of it^ to enable me to endeavour to imitate his 
analyfis. From the black flaky fubftance being entirely 
converted into the fatty matter (/), it is probable that 
it rcfembles the fatty fubftance, defcribed by Dr. 
Gibbs :* 

[i) Shows the unduous fubftance tfi contain no 
lime: 

(/) The black vomit yielded, on diftillation, abrownifti 
white-coloured ftuid, and a quantity of dark*coloured oily 
matter, 

(^m) The carbonaceous matter (/) appeared to con» 
tain muriatic acid ia a combined ftate ; likewife lime and 
iron : 

(//) Proves carbonic acid gas.'f 

The proportion of the diflferent fubftances which confti- 
tute the black vomit, I had not an opportunity of efti- 
mating) as I could not obtain a fufficient number of grains, 
of the black flaky matter, to fubjed: it to a more regular 
analyfis« 

Experimenis to af certain the effects of black vomit en the 

living fyjiem. 

From the internal furface of the ftomach and inteftinal 
tan<il appearing, on diffeifltion, inflamed and fphacelated» 
particularly in fome patients who had vomited black, it 
has been believed that the black vomit was corrofive, and 

had 

* See Tranfaftions of the Royal Society of London, for 1794. 

f When the foregoing experiments were comnnitted to paper» and daring 
the period of the late yeHow-fevery I fiibmitted them to the peruM of Dr. 
Adam Seybert, whofe chemical accuracy is well known to thi& Society. This 
gentleman obligingly farored me with his company on the 2 2d of Novem- 
ber, when moft of the experinients were fhown to him, made on the black 
vomit, referved for that purpofe, and the refult nearly conefponded with 
*wha£ has been already defcribed* 
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had a power of ading on parts it came in contaft with.* 
This power has likewifc been inferred from feme patients 
complaining of a forenefs in their throats, immediately 
after the ejedion of this black matter. 

To determine how far it was capable of afting on the 
healthy body, it was fubmitted to the following experi- 
ments : 

ilk. In Oftober^ ^794» immediately after a quantity 
of black vomit was taken out of the ftomach, after death, 
I applied Ibme of it to my tongue and lips ; to the latter 
it gave, a ihort time after application, the fenfation of a 
fluid perceptibly acrid. This experiment was, the next 
day^fcveral times repeated, with the fame refult. 

2d. A friend of mine applied it to his lips, and it pro- 
iduced a fimilar fenfation ; but would not affe£t his tongue. 

3d. Finding the effedls of this matter fo different from 
mhBl was expedied, I began to believe that this difcharge 
varied materially in point of adtivity, in different pa- 
tients; but, on fubje£ting the black vomit, procured 
from a number of perfons, to the Tame teft, it produced 
the lame ef&a. 

4th, Two ounces of a fluid, reiemWiiig chocolate, was 
x)btained, which was vomited a £cw hours before death. 
This was applied in the fame manner ; but, there could 
not be perceived any difference in the refult. 

5th. In the beginning of October, 1799, Mr. Jdeph 
Parker, an adlive and intrepid member of the board of 
iiealth, obligingly prefisnted me with five ounces of black 
vomit, obtained from the phyficians of the City-Hofpital. 
Some of this I applied to my tongue, in his prefencc, but 
could not perceive the leaft corrofive effect. When this 
fluid was applied to the flcin on different parts of the 
body, it produced no other effed:, than what water did of 

^ the 

* See Defportes, on dIfeaGss of St. Domingo, p. 203, vol. u 
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the fame temperature. I have often immerfed my hand 
in black vomit, immediately after it was difcharged from 
the ftomach, and whilft it was warm, without exciting the 
leaft uncafy fenfation in the fkin. 

{a) Oftober 4th, 1 799, three cats were confined in a 
room, and fed with beef, which had a confiderable 
quantity of the flaky fubftance of the vomit inferted into 
it. This manner of feeding was continued until they had 
eaten one drachm and a half of the flaky fubftance^ and 
had drank feveral ounces of the black vomit. On the 5 th/ 
the excretions of the bowels were of a dark colour ; yet 
there could not be difcovered any difference in their 
health j but, from their being ftrangers to each other, they 
had a conflant propenfity to combat. This malicious 
fpirit continued until the 20th, when they were difmiffed 
in good health, 

{6) A large dog was confined in a room, and, by an 
affiftant, his jaws were forced afundcr, and he was com- 
pelled to fwallow an half pint of black vomit. The fol- 
lowing day, the excretions by the bowels were fluid and 
of a black colour ; but there could not be obferved the leaft 
alteration in his health, from the time of making the ex- 
periment, until he was difmifled ; which was about three 
weeks after. 

(r) Two full-grown fowls were confined, and fed 
with bread, fteeped in black vomit for twelve days. This, 
Mr. Parker, as well as myfelf, obferved, they ate with 
great avidity ; but it had no evident bad cffcQ. upon their 
health ; for they continued as well after as they were be- 
fore the experiment, and feemed to [give the preference to 
that kind of food] to every other which was prcfented to 
them, and they appeared to thrive equally as well as if 
they had been fed upon corn. 

{d) On the 3d of Oftober, 1799, in a fmall yard ad- 
joining the houfe in which I live, feveral ounces of the 

black 
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black vomit, recently obtained, were evaporated over a 
moderate heat, in order to obtain the flaky fubftance. 
During this experiment, Mr. Parker held his head over 
the veflel for fome minutes, fo as to inhale the fleam of 
black vomit; after .which, we continued within two 
yards of the vefTel, without experiencing any unplcafant . 
effedt. 

(e) The following day, I caufed the windows and 
doors of a room to be clofed, and the fame experiment 
was repeated on a fand-bath, conftru£ted in the middle of 
a room.. The fluid was evaporated until the ?itmofphere 
was fo impregnated with the effluvia of the vomit, as to 
render the apartment extremely unpleafant,.not only from 
the odour of the vomit, but the warmth of the room. In 
this atmofphere, I remained one hour ; during which, I 
had a conftant propenfity to cough, and had, at times, 
naufea and inclination to vomit ; but, after walking out 
in the air, thefe effeds gradually fubfided. I experienced, 
however, a fenfe of wearinefs at my cheft for many hours 
after. 

From the above experiments, it appears that the black 
vomit, when applied to the mott fenfible parts of the 
body, produced little or no eflfedJ:. 

Secondly, It appears that large quantities of this fluid, 
may pafs through the flomach and bowels of quadrupeds 
and other animals, without apparently difturbing digef- 
tion, or afFefting their health. This fa£k inconteftibly 
proves the inaftivity of this fluid ; and renders it proba- 
ble, that the fpeedy death which enfues, after this dif- 
charge in yellow-fever, is not from the deftrudive elFe(Sls 
of this matter on the ftomach and bowels ; but, moft 
likely fronvthe great degtee of dired or indireft debility, 
which had been prcvioufly induced, on which the black 
vomit is fometimes an attendant, and flrongly expreflTes 
the great danger to be apprehended from the enervated 
ftate of the fyftem. 

Laftly, 
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Laftly, The experiments {d Q? e) tend, in fomc inca- 
fure to prdve, that an atmofphere highly impregnated 
with the odour of Wack vomit recently obtained, would 
not produce fever, apparently under the moft favourable 

circumftances. 

Of the opinions of authors concerning the black vomit. 

The opinions of authors concerning the proptrties of 
the black vomit, from the days ci Hippocrates, untU the 
prefent period, may be reduced to four heads. Firft, that 
it confifted of putrid bile. Secondly, that it was putrid 
blood, or, according to fome writers, a mixture of blood 
and bile. Thirdly, that it was the villous coat of the fto- 
mach in a ftate of diffolution, produced by inflammation, 
terminating in mortification. Fourthly, it is conjeQured to 
be bile changed to a black colour, in confequence of meet- 
ing uith the feptic acid, which is fuppofed, by prdfeffor 
Mitchell, of New- York, to be generated in the ftomach and 
inteftinal canal. The firft of thefe opinions, viz. that th« 
black vomit is putrid bile, I believe has been adopted mere- 
ly from its being found, on diflcftion, in the galUbladder; 
for their properties are very diffimilar. The black flaky 
fubftance, which is the only part of the vomit bearing the 
leaft analogy to bile, is generally of a darker colour, of a 
thicker confiftence, and is compofed of a number of flaky 
particles. This fluid gives a black or brown tinge to linen ; 
whereas, bile, even after becoming highly putrid, and 
after being retained in veflels for months, and even years, 
imparts a yellow colour to water and linen, and has an 
intenfely bitter tafte. This property and colour of bile is 
not deftroyed by a high degree of putrefaSion. The ex- 
periments made on thefe fecreted matters, render the diP- 
fimilarity of properties ftill more obvious. The black 
flaky fubftance, by digeftion with fulphuric acid, may be 

entirely 
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entirely converted into the fatty matter before-mentioned : 
but/fulphuric acid, when digefted on putrid tile, foon dif- 
folved into a blackifli green liquor. This colour wa» ren* 
dered more apparent by the addition of water ; and the 
mixture had an extremely bitter tafte. When diluted 
acids were added to- putrid bile, they afforded a much lar- 
ger quantity of coagulable matter, than when mixed with 
the flaky fubftance of the vomit. Moreover, thefe fluids 
diflfer, in their fpecific gravity; for, that of the black 
vomit, compared with diftilled water, is as i is to 1-0^5^ 
whereas, that of putrid bile is as i is to 0125. 

Thefe effential diflfercnces make it evident, that the 
black flaky fubftance is not bile of any defcription, or it 
fliould poflefs fome of the diftinguilhing properties of that 
fluid. A 

The fecond opinion is, that the black vomit confifts 
of putrid blood. With refpe£t to this opinion, fimilar 
objections may be made, to what we have already advan- 
ced, againft its being putrid bile. Blood, after becoming 
highly putrid, and kept for fix months, will impart a red 
colour to water. This property, like that in bile, is not 
deftroyed by an high degree of putrefaftion. Blood far- 
ther differs from black vomit, in not confifting of flaky 
particles, likewife by fhowing no proof of containing an 
acid in a difengaged ftate. It farther differs from black 
flaky fubftance, in not being converted into the fatty mat- 
ter, by digeftion with the mineral acids. And, likewife, 
in its fpecific gravity; for, that of the black vomit, com- 
pared with diftilled water, is as i is to 1-025, whereas, 
that of putrid blood is as i is to 0417. 

Viewing putrid blood in its fimple ftate, it certainly 
bears but little analogy to the flaky matter of the vomit, 
either in colour, odour or tafte ; but, when it is combined 
with the muriatic, nitric, or fulphuric acids, and the mix- 
ture diluted with an infufion of green tea, it refembles, in 

Vol. V. T many 



134 MEMOIR ON THB 

many refpeds, the black vomit. The odour, aftifing from 
this combination, fo much refembles that arifing from 
black vomit, which had been kept for feveral years, that I 
could hardly diftinguifli one from the other. The clofc 
analogy of this compound to black vomit, would incline 
one to believe, that the latter was nothing more than blood 
combined with a diluted mineral acid ; but, as the pre- 
fence of thefe acids, in the black vomit, in a difengaged 
ftate, could not be detcded by the bcft tefts that we are 
acquainted with, and, as it is not probable that they are 
fecretcd by the liver, which we (hall (hortly endeavour 
to prove is the vifcus that fecretes the colouring-matter of 
the vomit, this idea of its formation, mud, of courfe, fall 
to the ground. 

The black vomit has been faid to confift of a mixture 
of putrid blood and bile. Equal quantities of thefe fluids, 
when fuffered to become putrid, in a combined ftate, had 
a ftrong, bitter tafte, imparted a red tinge to water, and, la 
other properties, had not the leaft refemblance to the 
black flaky fubftance of the vomit. 

With refpe£t to the third opinion, viz. that the black 
vomit confifts of the villous coat of the ftomach, in a flate 
of diflblution , produced in confequence of inflammation, 
terminating in mortification : That black vomiting may 
be induced by gangrenous termination of inflammation^ 
few will be difpofed to deny ; but, that the black vomit, in 
yellow- fever, and that from mortiflcatton of the flomacb, 
are the fame, the refult of almoft every difledion muft op- 
pofe. The former of thefe fubftances appears to come 
from the liver, while* the latter conflfls, -principally, and 
particularly its flaky portion, of the villous coat of the 
ftomach. Befides, the black vomit is frequently thrown 
up in large quantities, when the flomach, after death, has 
not been found much inflamed or fphacelated. In thefe 
cafes,, it certainly could not confift of the villous coat of 

the 
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the ftomach in a ftate of diffolution, but muft be deiivcd 
from fome other fource. This opinion is ftrongly coun- 
tenanced by the diffe£tions of Dr. Jackfon, and other wri- 
ters, on the fubjedt of yellow-fever. That experienced 
phyfician remarks, that the black colour of the vomited 
matter was evidently owing to a mixture of vitiated bile ; 
the pafTage of which might be eafily traced from the gall- 
du£t into the pylorus*. Dr. Lining, of Charlefton, ob- 
fcrves, that the black flaky fubftances are, the bile mixed 
or adhering to the mucus of the ftomach ; for, upon dif- 
fedling thofe who died of this difeafe, not only in this, 
but in former years, I always obferved, fays this accurate 
phyfician, that the mucus of the ftomach was abraded, 
and the bile, in its cyftis, was black, and fometimes 
very vifcid; and, in fome cafes, had the confiftence 
of Venice turpentine, and was extremely tough ••f- Mr. 
Defportes, of St. Domingo, remarks, that they found, on 
difTe^tion, the gall-bladder full of black bile, the colour of 
flrong coffeej. This circumftance of the colouring-matter 
of the vomit being derived from the gall-bladder, is ftill 
farther corroborated by fome difledions made by Dn 
Phyfick and myfelf, at the hofpital, at Bufh-hill, during 
the prevalence of the difeafe in i793« In two perfons 
who died at an advanced period of the difeafe, the ftomach 
contained, as did alfo the intefliaes, a black liquor, fimilar 
to what had been vomited, and purged, befofe death. This 
liquor appeared to be a fluid, in all refpeds, of the fame 
quality with that which was found in the gall-bladder .§ 
ThefediflTedions, without adducing any other of a fimilar 
nature, muft, no doubt, convince every impartial obferver, 
that the black matter of the vomit is derived from the 
liver, and does not confift of a diflblution of the villous 

T 2 coat 

*. See Treaiife on the Fever of Jamaica, p. 173, and 1 74, 

t .See Obfervations, Phyfical and Literary, vol. ii. 

% See Difeafes of St. Domingo, p. 202, vol. i. 

§ See a medical (ketch of the Ycllow-Fcvcr, publlllied in 1794. 
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coat of the ftomach. The difference in the ejefied matter 
being now eflablifhed, and, in a manner » proved to be the 
effedl of different caufes, I fhall proceed to confider 
the fourth and laft opinion, viz. that the black vomit is bile, 
changed to a black colour by meeting with the feptic 
acid in the ftomach, and inteftinal canal. The preceding 
diffedions clearly prove this opinion to be erroneous, as 
they evidently (how, that the black flaky particles, or co- 
louring-matter of the vomit, come from the gall-bladder ; 
therefore, it could not receive its brown or black colour 
from meeting with the feptic acid, fuppofed to be genera- 
ted in the ftomach and inteftinal canal. 

T^he black vgmii confidered as an altered fecretion from 

the liver. 

The colouring matter of the vomit appears, from the 
authors already quoted, to be generally traced, after death, 
to the gall-bladder. This pofition being incontroverti- 
bly eftablifhed by diffedions, the power of the liver to fe- 
cretethat fubftance will be admitted, of courfe, as it could 
not be fecreted by the gall-bladder, or tranfraitted into that 
vifcus through any other paffage, but by the hepatic dud* 
If this view of the fubjed be, in any meafure, juft, it is a 
fad afcertained, beyond the fhadow of a doubt, that the 
black flaky fubftance of the vomit is an altered fecretion 
from the liver. This matter, being fecreted by the liver, 
and depoftted by the hepatic dud in the gall-bladder, 
in the laft hours of this difeafe, is from thence forced, 
by the contradions of the gall-bladder, and cyftic dud, 
in conjundion with the violent adion of vomiting into the 
ftomach. It there receives the addition of the yellow- 
coloured fluid, which is almoft always ejeded with the 
flaky fubftance. That this fluid is cofnbined wi|h the 
flaky matter in the ftomach, and not in the gall-bladder,, 

every 
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every enquiry into the appearances, after death, fully con- 
firm. This circumftance renders the yellow-coloured 
fluid fubjedt to fomc difference in its properties, according 
to the nature of the fluids received into the ftomach a 
(hort time before vomiting ; but, all that 1 have had an 
opportunity of examining, have nearly the appearance we 
h%ve already defcribed. That the fecretory ceconomy of 
the liver may be fo far arrefl:ed in its healthy acflioil, by 
the progrefs of difeafe, as to affimulate a fluid having not 
the leaft analogy to bile, every work, on morbid diffec- 
tions, certainly prove. Lieutaud mentions a cafe from 
Rivalerius, in confequence of a difeafed liver, where the 
fluid, in the gall-bladder, refembled milk ; and Storke re- 
lates a cafe of dropfy fucceeding an intermitting fever,.* 
where the fluid, in the gall-bladder, refembled the white 
of an egg. To thefe, I may add one, that came under 
my own obfervation, of a gentleman who died dropfical, 
in confequence of an enlarged liver. The gall-bladder 
contained a fluid, of a dark-colour, having not the leafl: re- 
femblance to bile. Thefe, and many more cafes, could 
be adduced to prove the power of the liver, under certain 
circumfl:ances, to feciete a fluid diflimilar to bile ;' but, it 
would be needlefs to recite them, as the inftances already 
quoted, are, no doubt, fufficicnt to eftablifh the fa£fc. This 
peculiar condition of the fecretory veffels, in the yellow- 
fever, is not confined folely to the liver ; for, we find that 
other fecretory fundlions are fometiroes aifeded in a fimilar 
manner, during the fame difeafe, and nearly at the fame 
period of time. In confirmation of thefe obfervations, I 
believe moft phyficians mufthave remarked, that, in fome 
cafes, the kidnies, during the period of black vomiting, 
fecretes a fluid of a dark-colour, which has a thick pel- 
licle on its furface, and appears almofl: as different from 
urine, as the black vomit docs from bile. This difcharge 
is frequently a precurfor to a fymptom, which never 
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fails to preJid a fpeedy diffolution, viz. a paralyfis of the 
fecretory fundions of the kidnies. 

The more I confider the material change produced ia 
the difFercat fecreting veflcls, during the laft ftage of this 
difeafe, the more this theory appears to be fupported by 
reafon and the plaufibility of truth. But, though a mor- 
bid condition of the glandular oeconomy of the liver may 
produce the coflFee-ground coloured vomit, it does not 
feem probable that the black infpiflated mucus-matter 
\vhich was ejedted in the cafes that proved mortal in 
I 797, is derived from the fame fource ; for, the liver, 
under no condition of difeafed adlion, that we are ac- 
quainted with, is capable of fecreting mucus of fuch an 
appearance; therefore, we think it moft reafonable to 
refer it to the furfaces, which are deftined, in a ftate of 
health, to fecrete mucus. Now, admitting the axiom, 
^< that iimilar caufes produce fimilar efFeds, under fimiiar 
circumfta«ces,*' why may not the glandular flrudure 
of the ftomach be afFeded in a fimilar manner to that 
of the liver and kidnies, fo as to enable it to fecrete the 
mucus-matter above mentioned ? This opinion, I think 
may be affirmed by other analogies, not only in the 
fthenic, but in the afthenic condition of fecreting furfaces, 
in which there are equally as great a deviation from 
healthy fecretion as the one alluded to. This we have 
clearly exemplified in vefTels deftined to fecrete mucus 
in a ftate of health ; bur, when labouring under in* 
flammation, evidently fecrete pus. Other cafes, of a 
fimilar nature, might be adduced to prove this power 
in fecreting veflels. But, it would be taking up the 
time of the fociety to little purpofe, to recite other in- 
fliances to eftablifti a fadt which appears to be already 
fully confirmed. 

ISAAC CATHRALL. 

Maj 23, 1800. 
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Obfervations on the Soda^ Magnefia^ and Ume^ contained 
in the Water of the Ocean ; Jhewing that they operate 
advantageoujly there by neutralizing Acidsy and among 
others the Septic Acid^ and that Sea- Water may be ren^ 
dered fit for wa/hing Clothes without the Aid of Soap. 
By Samuel L. Mttchill, ofNew-Tork. 

Rc»d July Tkyr ANY attempts have been made to render 
x8, x8oo. J^yJL the water of the ocean fit for the purpofes 
of drinking and cookings and fome of thefe have been at- 
tended with flattering profpeds of utility. By a cheap 
and eafy procefs, water tolerably frefh may be diftilled 
from common falt-water, fo as to help materially in a cafe 
of fcarcity or want, on board a fhip of good equipment* 
The names of Hales, Lind and Irvine, are remembered 
to their honour, for their exertions in this worL 

To furnilh needy men with the means of eating and 
drinking, is certainly a noble difcovery. But there is 
another operation fcarcely lefs neceflary to the preferva-^ 
tion of health than eating and drinking^ and that is 
wa/hing as applied to the human body, and more par- 
ticularly to the clothing which it befouls. In a commu- 
nication to profeffor Duncan, which has been publiihed 
in the Edinburgh Annals of Medicine for 1 799, and in 
the third volume of the New- York Medical- Repofitory^ 
I have endeavoured to Hate the fads in detail concerning 
the matters fecreted from the Ikin and wiped off by the 
clothes, and to {hew how fome of thefe became un- 
wholefome, or infectious and peftilential, as they grew 
nafty. It was there ftated \\x2xjbaps and alkalies would 
render foul clothing clean, and both prevent and de- 
ilroy animal poifon if it was engendering there. A»d 
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in a letter I wrote to Timothy Pickering, late Secre- 
tary of State to the American Government, in November 
1799, I recommended barilla or foda as a fubftance by 
which the falt-water of the ocean could be fo foftened 
and altered in its qualities as to become fit for wafliing 
the clothes of feamen. 

A fea-veflel is peculiarly fitted for concentering foul 
and cofrupting things, and for converting them into pefti- 
lence and poifon. This is one of the moft common ac- 
cidents in failing to the latitudes where there is heat 
enough to promote corruption and to exalt feptic fub- 
flances into vapour. . 

One of the moft difgufting fights during a voyage is 
the perfonal riaftinefs of many of the crew. It is pre- 
tended that much of this is neccflarily connedled with the 
fervice, that the work is dirty, and efpecially that frefli 
water cannot be fpared from the veflers ftores to wafh 
the company's clothing ; that foap cannot be ufed with 
ocean-water, that falt-watei: alone will not get them clean, 
and that therefore they are under a neceflity of being un- 
comfortably nafty on long voyages, efpecially toward the 
latter part of them. Now, naftinefs of a man's perfon 
and garments is neceflarily connefled with a fimilar con- 
dition of his bed, bedding, hammock and berth, and moft 
commonly of every thing he handles or has ought to do 
with. If a feaman has ftrength of conftitution to keep 
about and do duty, his feelings are neverthelefs very un- 
Tom for table, he is thereby predifpofed to difeafe and in 
danger every moment of becoming fick ; and if this 
fhould really happen, his chance of recovery is exceed-- 
ingly leflened by the filth with which every thing that 
touches him is impregnated, and the venom into which 
that filth is inceflantly changing. 

• Thus, the great difficulties with which a feaman has 
xa ftruggle, are, i ft, the unfitncfs of ocean-water to wa(h 
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with ; and 2d, the inutility of foap lo aid that fluid in 
deanfing his clothes. If thefe can be furmounted, he 
will have no excufe for his uncleannefs. If after this he 
becomes uncomfortable^ or fickly from that caufe, it will 
be owing to his own lazinefs or negligence. 

Few fubje^s have been difcufTed with more folicitude 
than the one, How did the ocean acquire its faltnefs ? 
Whether that mafs of waters derived its briny quality 
gradually by diflolving ftrata of fait, or whether it was 
fumiflied by its Creator with a due quantity of that ma- 
terial from the beginning, are queftions not neceflary 
now to be anfwered. It is fuflScient to obferve that it is 
kept fweet and guarded againft offenfivenefs and corrup- 
tion by the great quantity of alkaline matter it con- 
tains* The ocean may indeed be confidered as contain- 
ing fome portion of every thing which water is capable 
of containing or diflolving, and its water is therefore 
found to furnifti difierent refults on analyfis, when taken 
up from different depths and in different latitudes. 

Yet various as the compofition of ocean-water is, it al- 
ways contains y&^^, magnefia znd lime^ in quantity con- 
fiderable enough to be eafily detedted. Of thefe foda is 
the moft abundant. Magnefia is next in quantity. And 
lime^ though plentiful, is believed to exifl. in fmaller pro- 
portion than cither. 

Thtaikalini' matter fo plentifully difperfed through the 
water of the ocean, exerts its cuftomary neutralizing 
power after the fame manner and according to the (ame 
laws which govern its feveral kinds on the land and in 
other places. 

The acids commonly prefent in ocean-water are the 
fulphuric^ the feptic and the fnuriatk. The former of 
thefe exifts apparently infkiall quantity, and is only men- 
tioned becaufe in fome experiments it has been faid to 
have been obtained from it in the form of a fulphate of 
; Vol. V. U lime. 
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lime, though according to the law of attrafiiojis, we 
might expert to find ia it fulphate of foda. The vaft 
. amount of animal matter exifting in the fea, would lead 
one a priori to a perfuafion that ia certain cafes^ particu- 
larly along marflies and (hores where the ftagnating water 
was much heated, putrefadion would engendery^//f acid, 
and that this would in fome meafure mingle with the 
water in^its vicinity, and n<;^ fly away wholly in vapour. 
The quantity of this acid is fo confiderable in fome coves 
9nd bays where fait, works have been eftabiiihed> that. a 
quantity of it adheres to the muriate of foda or common 
fait and vitiAtes its quality. And this happens in fome 
fituations to fo high a degree, that Neumman (Chemical 
^ Works by Lewis, p. 392,) takes f\otipe of it, obferving 

^ ** that fea water often contains a nitrous matter, the acid 

SPIRIT DISTILLED FROM.. SEA SALT PRPVINO A 

MENSTRUUM FOR GOLD, which the marine acid by 
itfelf never does, and which nothing but .the nitrous will 
enable it to do. Though howevw this is frequently the 
cafe, it is not always : I have examined marine fait whofe 
acid had no adion upon gold." — ^As to the muriatic acid, 
whether it is as fome of the older chemifts fuppofe a mo- 
dification of the fulphuric and the nitrous, or as certain 
of the moderns believe, but a compound bafis of fulphuric 
and hydrogene, there is evidence enough of its exigence 
in the ocean, in very great plenty.~-On the whole, it may 
be concluded that fea-water always contains muriatic acid, 
frequently feptic 2Sii fome times ftilpburic. 

There are thus three predominating alkalies and as 
many acids in the ocean ; and by the intervention of 
Water they are liquefied and put in a condition to aft each 
upon the other. Confequently the foda in the firft place, 
as the ftronger alkali, attaches and neutralizes the acids in 
the order of ehemicalaffinity, and forms fulphate, feptate 
and muriate of foda. But ias the two former are com- 
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paratively rare or fcarce, the latter i$ the predominating 
compound. When there is any acid in the water beyond 
the capacity of the foda exifting there to neutralize, that 
part 18^ attraAed by the two earths, and according to the" 
force of their rcipe<fiive combinations, forms fulphates, 
feptates and* muriates of lime and magnefia. Thefe ialts 
with earthy, bdfes, in which the muriatic acid is by far 
more abundant than the- other two acids, conftitute the 
l/ittern and fcrdtch or Jlack of the fait makers. Thefc 
falited eatths<;^tra£l water fo flrongly that it is difficult 
or impoffible to make ihem cryftallize ; but wherever 
they are they keep up a dampnefs and rcfufe to dry. 

When chemifts fpeak^^of fea fait they wilh to be un- 
derftood'a« meaning **the pure muriate of foda.'* TTiis 
neutral compound however in its pure ftate is a great 
rarity. Perhaps indeed there is no fuch thing. £xpe« 
rience {hews it is always mingled with greater or left 
quantities of the deti^efccnt /altf 'witb earthy bafes. 
And thefc are fo abundant in fome forts of fait that they 
render it unfit for thfe prefervation of animal provifions. 
Beef and even pork^ are not guarded by fait fo adulter- 
ated, from becoming tainted and putrid. That fea fait 
of this impure qus^ity Ihould be fit for curing provifions, 
it ought to undergo a particular refining operation to rid 
it of its foreign admixtures. For want* of fuch a procefs, 
fome forts of fea fait, though- fair to the eye, do not 
poffefs an intire and Undivided antifeptic power, but fo 
far as the muriate of foda in the mafs is alloyed by the 
middle falts of magnefian and <?afcarious compofition, 
thofe parcels of common fak fo vitiated become unfit for 
oppofing completely the procefs of putrefadlion. And 
fo far they make a departure from the antifeptic power 
of pure muriate c& fodi, the masner of whofe a£tion, 
I endeavoured to inveftigate in a Mfemoir addrcfled to 
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profcfTor Woodhoufe and publifhed in the fecond volume 
of the New York Medical Repofitory. 

By reafon of thefe foreign and adventitious matters, 
it happened in Sir John Pringle's experiments, that the 
common fait employed by him, inAead of preventing 
the corruption of meat, when added in fmall quantity, 
rather promoted its decay, (Paper HI. Exp. 24.) His 
trials he obferves were made with the white or boiled, (alt 
kept here (in London 1 fuppofe he means) for domeftic 
ufes. ( Appendix to Obfervations oa Difeafes of the Army, 
&c. p. 345, Note.). 1"his kind of fait is known to 
abound with the earthy falts with which ocean water is 
charged. 

Dr. Percivars experiments on fea fait have a tendency 
to fhew that the feptic quality afcribed by the learned 
Baronet to fmall quantities of common fait is owing to 
the mixture of bitter fait with it. A quantity of this, he 
obferves, adheres to all the common fait ufed for culinary 
and dietetic purpofes, and as far as its influence goes, it 
counteradts the wholefome and prcfervatiye powers of 
the clean and unmixed muriate of foda (i Effays Medical, 
&c. p. 344,) and that \S\\% feptic quality of the fea fait de- 
pended upon the prefence of fume- heterogeneous fub- 
ftance was the opinion of Pringle himfelf. (ibid. p. 347.) 

Such then being the compofition of ocean water, it is 
eafy to explain wherefore it is not fit by itfeif for wa(h~ 
ing garments and making them clean, it has a deficiency 
of alkaline fait in it ; and alkaline falts are well known to 
be the mo(l excellent and complete detergents. And it 
is quite as eafy to affign a reafon why it. will not anfwer 
to employ y&/a/) with ocean water. The acids united to the 
lime and magnefia being more flrongly attracted by the 
alkali of the foap, quit^their connexion with thofc earths, 
which fall to the bottom, while the lighter and defened 
oil rifes to the top. The activity of the alkali of the foap 

thus 
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thus overcome by the neutralizing acid of the water, can 
be of little fervice, and the difengaged greafe immediately 
thereafter becomes a real impediment. 

1 he bafis of all hard foap x^foda. I'he alkaline matter 
oi foft foap is potajh. This probably happens becaufe 
the former is prone to efflorefce^ the latter to deliquefce in 
the air. The reafon of mingling oil, turpentine and tal- 
low with potafti is that this fait is too corrofive to be 
handled naked or alone, . By its caufticity potajh deftroys 
the (kin and flefh of the waftier, and unlefs carefully em- 
ployed, will deftroy the goods too. But this is not the 
cafe with foda; which in conjunction with carbonic acid 
may be diflblved in water without exercifing any cauftic 
efFe£t upon the arms and fingers of the perfon who ufes 
it. By virtue of this convenient and excellent quality, 
the carbonate of foda can not only be ufed in a li^ivial 
form to cleanfe goods, but may be employed to alkalize 
or foften ocean water and to render it fit for wafhing 
With. 

It has been afcertained long ago by Profeflbr Home in 
his experiments on bleaching, that neither fea fait, nor 
any other of the perfectly neutral falts compofed of an 
acid and an alkali give any hardnefs to water j that the 
common forts of fea fait make water hard by means only 
of the heterogeneous falts they retain from the bittern ; 
and that alkalies by precipitating the eanh of fahs with 
an earthy bafis and by neutralizing their acids, yviW /often 
water. 

Ocean water, it has been fhewn, befides a perfedl 
neutral fait, contains a quantity of faline matter with 
earthy bafes.. To thefe latter, it owes its hardnefs^ or 
quality to decompound foap. But carbonate of foda dc- 
compofes. thefe terrene falts and forms with their acids 
refpeflivcly perfe£l neutral falts. The water thereupon 
becomesyZ;//, or in other words, fit for wafhing goods. 

I find 
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I find oit experiment that carbonate of foda thrown 
into ocean water, immediately renders it turbid, the lime 
and magnefia inftantly turning milky ©n their difengag^* 
ment from their refpe<Skive portions of acid. To make 
the water fit for wafhing, fo much foda muft be added 
as not only to eflFe£t a complete precipitation of thcfe 
earths, but to render the water fufficiently lixivial or 
alkaline. It will then exert its detergent and purifying 
powers. 

Having entertained doubts at firft, whether the water 
ought not to be decanted off after the lime and magnefia 
had fettled to the bottom, or whether it would not re- 
quire ftraining or filtering to render it fit for ufe, I con- 
vinced myfelf by experiment that foul linen could be 
rendered clean and ^ white by being wafhed in alkalized 
ocean water which contained its whole quantity of pre- 
cipitated earth difFufed through it. I rather think the 
fmall quantity of thofe impalpable and white particles 
which adhere to the linen worn upon the body will be 
advantageous and wbolefome, as th^ fiiirts and other 
garments will thereby be enablfed to neutralize a portion 
of the acid and oftentimes noxious matter formed from 
the fweat and other excretions of the fkin, &c. Thus 
they will be rather ferviceable than otherwife, and as 
both are in their carbonated flate (having borrowed fixed 
air from the foda) they cannot do any harm. 

The general inferences from the whole of the preceding 
reafoning are thefe : i. Alkaline fubftances, fuch as mag- 
nefia and more powerfully lime and foda, are plentifully 
diftributed through the ocean, to keep it from becoming 
foul, unhealthy and uninhabitable, which doubtlefs would 
be the cafe if the fulphuric, feptic and muriatic acids 
abounding in it were not neutralized. 2. Where either 
of thefe acids is but imperfedly faturatecj, as happens 
when they are united to magnefia and lime, t^ey decom- 
pound 
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pound foap, let loofe its greafe, and become unfit for 
wafhing by aid of that material. 3. If foda or barilla is 
added t(f ocean water in fiiflScient quantity and the water 
lixiviated or alkalized, the earths, will of courfe be pre- 
cipitated and the acids neutralized. 4. In this ftate, dirty 
linen may be cleanfed in it ; and men at fea be thus 
enabled to have their clothes wafhed vfrithout the aid 
cither of foap or oifrejh water. 5. For this purpofe, a 
quantity of barilla or foda fhould always be provided as 
an article of the fhip*s (lores, and iffued to the men on 
wafhing days. 6. Thus by the operation of this alkaline 
fait,, a great proportion of the naftinefs and infection bred 
in the alothes, bedding and berths of perfons at fea might 
be prevented, and the crews and pailengers fo far forth 
preferved from fevers and dyfenteries. 7. No more room 
would be occupied by water cafks in the holds of veffels, 
than at prefent. 8. The Tmall quantity of magnefia and 
lime adhering to clothes wafhed in this way, is an advan- 
tage over and above what takes place in ufing frefh water. 
And 9. A broad and noble view is opened of the economy 
of Providence in diftributing alkaline falts arid earths, fb 
liberally throughout the terraqueous globe. 

Eafi Rutger^s Street y July 4, 1800. 
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Defcripiion of a Stopper for the Openings by which the 
Sewers of Cities receive the Water of their Drains. By 
Mr* John Fraser, of Cbelfea^ London. 

Read, Sept. TP HE parts of this ftopper refemble fo much 
19, 1800. X the hopper and fhoe of a grift-mill, that 
they may be called by thofe names. The opening by 
which the water from the drains pafles down into the 
common fewer,, is generally fecured at its orifice by a 
curb or frame of wood, and by an iron grating which 
prevents large bodies from falling in. Let the iron grat- 
ing open on a hinge, then fet into the curb a hopper of 
wood, Iheet or caft-iron, fo clofely fitted at its top to 
the curb as to prevent the paflage of air between them. 
Under this hopper fufpend a (hoe or box, clofe except at 
top, within which the lower opening of the hopper may- 
empty itfelf, and the water flow off over the brim of thd 
(hoe, into the fewer. When the water ceafes to flow, 
the (hoe remaining frill, keeps the lower opening of the 
hopper clofed, fo that no air can pa(3 up through it. The 
iron grating is (hut down on the hopper to keep bodies 
from falling into it. 

In Charlefton and Savannah, where the ftreets are not 
paved, and are very fandy, fuch quantities of fand arc 
carried by currents of air down through the drain holes 
into the fewer, as to choke that entirely. To prevent 
this, lay a lid on the hopper, fitted to it, and having an 
apcnure in its centre of half its own diameter. Under 
this aperture, and very near to it, and confcquently with- 
in the hopper, fufpend a pan or other ve(rel fomewhat 
larger than the aperture, but lefs than the lid itfelf. The 

fand 
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fand conveyed by the wind will fall through the aperture 
of the lid into the pan, and will foon fill it and dole the 
aperture, fo that all the fand which follows will blow 
over and pafs off. When it becomes neceffary that the 
aperture fliould be -re-opened to let the water of the 
drains pafs through, that water will itfelf very quickly 
work its own way through the fand in the pan, walh it 
over the brim, and down through the hopper and fhoc 
into the fewer, and reftore the water paffage ; and thus 
the wind and water will alternately pcrforni the funftions 
of clofing the paflage againft fand,. or opening it for wa- 
ter as (hall be neceffary. 






■A 



B 



D 




In the two fedions here reprefented 
A B" C D is the opening of the fewer into the ftreet. 
E F the curb at its orince. 
G H I K the hopper. 
L. M .the fhoe. 

In the fecond figure NOP Q^is the fand-lid of the 
orifice, and O P the aperture in that lid. R S the pan 
fufpended under it 
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No. XVIII. 

TRANSLATION. 

A Memoir on Animal Cotton, or the Infe£i Fly-Carrier. 
By M. Baudry des Lozieres, Member of fevcrai 
Academies^ and Founder of the Society of Sciences and 
Arts J at Cape Franfois, 

Gentlemen, 

lEFORE I enter upon the fubjed of this 
memoir, I ought to pay the tribute of 
prai^fe/Vhich is due to, your ufefjA Jabours. But the 
flyle of cutegyis ill fuited to the plairiticfs of an Ame- 
rican farmer, and while you are conftiuitly employed in 
defervirtg praife, you cannot fpare time to bear it. ? 

t am now going to communicate to you, with fome 
obfervations upon it, a fadl of entorkology which I have 
myfelf witnefled during my refidence at St. Domingo, 
and which, if I am not miftaken, deferves your greateft 
attention, becaufe it may introduce a new branch of 
commerce with the Weft India colonies, and render very 
ufeful an animal which has hitherto been known only by 
the niifchief which it occafiona. 

Every inhabitant of the Weft Indies- knows and dreads 
the greedy worm which devours their indigo and cafTada 
plantations. But people have hitherto turned their atten- 
tion more to the means of deftroying it than of render- 
ing it ufefuL It is indeed very natural to endeavour to 
deftroy our enemy, but to compel him to be of fcrvicc 
to us is by far the greater triumph. 

Its 
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Its Btrib^ Growth^ and Death. 

The caflada worm is produced like the filk worm, 
that is to fay, from the eggs which the mother fcatters 
every where, after ftie has undergone her metamorphofls 
into a whitifti butterfly, or of a light pearl colour. 

The egg is hatched about the latter end of July, Its 
developement is quick, for in September the worm is 
changed into a butterfly. 

This month of September is the feafon of his loves. 
The conftant motion of his wings (hews the ardency of 
his paflion which he indulges day and night and even 
while feeding. The excefs of this indulgence foon de- 
ftroys him, he dies in the fame month after violent con- 
vulsions. 

1 have faid that his life begins at the end of July. He 
is decked at his birth with a robe of the moft brilliant 
variegated colours. This elegant livery, which nature 
fecms to have delighted in forming, renders him always 
agreeable to the eye, which always dwells upon it with 
pleafure. 

Iti. ^Affinities. 

It has appeared to me to be a fmooth caterpillar whofe 
external (hape is exadly.like that of the filk worm. 

It diflfers however from it, by its fize, by its thicknefs, 
and by the beauty of its colours. 

It again diflfers from the filk worm, becaufe it does 
not itfelf work the cone which I am going to fpeak of. 

I leave it to the learned to delineate its external confi- 
guration, and to determine upon the family of infedls to 
which it belongs. I (hall only fay that I do not belie\re 
it has, like the filk-worm, an inteftine going in a diredt 

X 2 line 
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line from fhe mouth to the anus, becaufe it appears to 
me that this caufe of elaboration would' not have the 
fame deftination. 

Its Food. 

It feeds on caflada leaves,, of which it is cxlremdv 
greedy.* It feeds at ail hours, day and night. It alfo 
nibbles the leaves of the ppt^toe^ this is however but a 
tranfitory tafte, it foon returns to the caflada leaf. 

I have to obferve that after it has taken its food, when 
the time of its metamorphofis arrives, it does not purge 
itfelf by diet, lilfe the filk worm, but contiques to eat 
to the 14ft momefit. 

T&e j^pproach of 'tis Meiamorpbo/is. 

In the month of Auguft, and when on the point of 
undergoing its metamorphofis, it ftrips off its fuperb 
robe, and puts on one of an admirable fea-green, this 
fundamental colour refledls all its various fhades, accord- 
ing to the different undulations of the animal, and the 
different accidents of light. 

The Sting, of the Jcbneumon Fly. 

This new decoration is the fignal of its tortures. Im« 
mediately a fwarm of i^hpeumpn flies afl[ail it. I think 
1 am not miftakcn when I affert that there is not one of 
its pores that has not one of thofe flies faflened to' it. 
There is even no neceflity of making ufe of the micro- 
fcope to fee that he is covered with them. 

In vain he ftruggles with all his might, raifes himfelf 
upright to get rid of his cruel tormentors — He muft fub- 
mit. Thofe flies, of the fmallefl fpecies, and which can 
only be fludied by means of the microfcopc, drive their 

{tings 
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Wn^s into the (kift of their vidim, over'the whole cx^ 
tIent'xtf-hifS back aind fides. Afterwdrds, arid all at the 
fame titne, they flip their eggs idto the bottom of tlic 
wounds which they have made. 

After having performed this dreadful operation, the 
ichifieumon flies difappejir, and the patient remains for an 
hour, in a drowzy and even niationlefs ftate, out of 
JWrhich che awakens to feed With his former voracity. 
Theiv he appears much krger, and his fize increafes every 
day. His green colour affumes a deeper hue, and the 
tints produced' by the refleSibh of the Hght are more 
ftrongty marked. The animal in this ftatc of factitious 
pregftancyi if 1 may fo exprefe niyfelf, is worthy of all 
the attention of the obferver of nature. 

1 (hall IK* uncfertake the defcription of the tchneumpn 
fly, it is well dcfcribed in the books. If I have obferved 
a (fifference, it k the fame which exifts between the Eu- 
ropean gnat and the mufjuitoe of hot regions, that is to 
fay, that our Weft-India flies are of a leflfer fize. 

I have now to defcribe the operation which the ich- 
tieiimon flies, which are extremely fmall, perform at the 
very moment of their coming into the world ; you wiH 
judge, gentlemen, whether this expreflion is accurate. 



Animal Cotton. 

A fortnight after the ichneumon flies have thus cruelly 
depofited their eggs by perforating the unfortunate cafla- 
da-worm, that is to fay, fome time in the month of Au« 
guft, thofe eggs may be feen by the help of a microfcope, 
hatching on the body of that animal. 

Thofe eggs are all hatched at the fame moment, and 
it is impofllble to catch the moral point of time which 
may intervene between the birth of one and that of ano- 
ther. 
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then At one glance, the caffada-wornfi is feen covered 
with all the little worms that have juft been hatched 
They iflue out of him at every pore, and that animated 
robe covers him fo entirely, that nothing can be perceived 
but the top of his Jiead. He then turns to a dirty white, 
the little worms appear black to the eye, but their true 
colour is a deep brown. 

This operation lafts hardly more than an hour, and is 
followed by another which is not much Urger but which 
is much more curious. 

As foon as the worms are hatched, and without quit- 
ting the fpot where the egg is which they have broke 
through, they yield a liquid gum, wiiicKby coming into 
contaft with the air, becomes folid and flimy. 

At the fame time, and by a fimultaneous miptlon, they 
raife themfclves on their lower extremity, fhake their 
heads and one half of their bodies, and fwing themfelves 
in every diredion. Now is going to begin an operation 
which will afford the greateft delight to. the admire/ of 
nature. 

Each of thofe animakula works himfelf a fmall and al- 
moft imperceptible* cocoon in the fliape of an egg, in 
which he wraps himfelf up. Thus, they make, as it 
were, their winding flieet. They fecm to be born but 
to die. 

Thofe millions and millions of cocoons, all clofe to each 
other, and the formation of which has not taken two 
hours, form a white robe in which the caffada-worm ap- 
pears elegantly clothed. While they are thus decking 
him, he remains in a ftate of almoft lethargic torpidity. 

As foon as this covering is woven, and the little work- 
men who have made it have retired and hid themfelves 
in their cells, the worm .endeavours to rid himfelf of 
thoffe barbarous guefts, and of the robe which contains 

them. 
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them, but he does not fucceed in this attempt without 
the greateft eflforts. 

He comes out of this kind of enclofure, entirely flaccid 
and dull, inftead of his former fat and (hining appearance, 
his flcin now appears ilabby, wrinkled and dirty, and 
gives him the appearance of decrepitude, .He is now an 
exhaufted, fuffcring' being, threatened with approaching 
death. 

He will ftill gnaw a few leaves, but he no longer cats 
with that voracious appetite, which indicated an afiivie 
and vigorous conftitution. Shortly afterwards he paflfes 
to th^ ftate of a chryfalis, and after giving life to thou- 
fands of eggs, he fuddenly lofes his own, leaving to the 
cultivato^r who has pot yet bethought himfelf of calculat- 
ing the advantage that he may draw from him, an advan- 
tage which may be fo improyed as to much more than 
compensate the ravages which he occafions. 

. Shell of: the Ichneumon Fly^ 

I had imagined tl^at. the ithoufands of litde worms, 
which this ftiell contains in the cocoons of which it is 
compofed, would be hatched fome day. I (hut it up 
therefore in a. box clofed with great caution. Every , 
morning, and very often in the courfe of the day, 1 ex- 
amined .it, in order to ca^^ the moment when thofe little 
animals were to be born a fecond time. . 

In fa6k, at the expiration of about eight days, I found 
tl)e infide of the box lined with a cloud of little flies. I 
made myfelif certain that they iiTued out of the little co- 
coon. Several which iflued out of them before my eyes, 
left me no doubt as to the fad. 

I then took up fome of thofe flies, and putting them 
on a pincer, I examined them with a microfcope. 

They , 
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They ^ve bold and lively: they have four wings* 
Their antennse are long and vibrating, their belly bangs 
by a very fine thread : there are fomc that have a tail, 
and others that do not ihew it. Afterwards 1 fatisfied. 
.myfelf that they feed upon fmall infedls that appear to be 
of the family of Acarus. Thofe indications appeared to 
me fufficient to be fatisfied tliat they belong td the family 
of the ichneumon. 

Obfervations on Animal Cotton. 

1 have often held in my hand that cotton (hell or wrap- 
pen Its whitenefs is dazzling. As foop as the flies have 
quitted the cocoon, it may be ufed without any prepara- 
tory precaution. It is made up of the pureft and fiheft 
cotton. 

I call it cotton becaufe it is idio-cleSlric and is pervious 
to the ele£tric fluid. 

I add to this denomination the epithet animal^ in con- 
tra-diftindion to common cotton, which may henceforth 
be called vegetable cottony fo that the two fpecies may be 
diftinguifhed from each other by their names, as they 
are by their origin, although they are very nearly related 
to each other in their eflfefts. 

It is to be obferved, that what might be called coh^%»eb 
in tjie covering of the fly-carrier, or fmall flocks of fiJk 
which are probably iote^ideci. to flielter the animal from 
the rain, is far fuperior.to what is called yZr^V/ before^ 
^di JlieVjtlk after the preparation of the finer filk. 
There is np reftife, no inferior quality in animal-cotton. 
Every thing in it is. as fine and. beautiful as can be ima- 
gined. 

It is ppfliblq, if we..m9y form a judgment by analogy^ 
that medicine, which has extradled from filk what is cal- 
led Engfijh drops ^ a remedy to which the greateft eflicacy 

is 
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is attributed, may derive a fimilar advantage, perhaps for 
the cure of other diforders, from an extrad of .the ani- 
mal cotton, which might be called the St. Domingo drops. 

In fliort there is no need here of any of the precau- 
tions which the (ilk- worm requires. The robe which 
covers the fly-carrier, is worked every where, and every 
where pcrfedily well. 

1 fhall only obferve that as the rain fpeedily deftroys 
the caffada-worm, the inftant might be feized on when 
the ichneumon fly has depofited her eggs^ to put the fly- 
carrier under flielter. His natural food might be procur- 
ed for him, as is done with the filk-worm. 

The ichneumon fly never fails thus to come and depo- 
fite her eggs. I have never feen a fly-carrier that was 
not covered with the robe or fliell that 1 have fpokea o£ 
I have continued this obfervation for many years, and 
the crop was fo abundant, that I alone, could coUecft ia 
Icfs than two hours, the quantity of one hundred pints, 
French meafurc . 

f repeat it, animal cotton is attended with none of the 
diflSculties which occur in the preparation of vegetable 
cotton. It is fo pure, that as foon as the ichneumons 
have Idft it, which happens 8 or 10 days after their rc- 
clulion, it may be carded and (pun. 

If it ftiould want any preparation, it could be only in 
cafe it {hould not have been fufliciently guarded againfl: 
duft and rain, 

' Vegetable cotton, befides the feeds that produce it and 
with which it is charged, is filled with extraneous matter, 
of which it cannot be freed, but with a minirte attention, 
many hands and much time, or with the help of ma- 
chines which have not yet been brought to perfection. 

In every point of view, animal totton appears to mc 
to have a great fuperiority over that of the vegetable 
kind. 

Vol. V. Y . It 
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It will, perhaps, be wondered at, that experience hat 
not long ago afcertained this faft,.but let it be confidered 
that the filk-worm and its ufe, were known long bcforo 
any ufe was made of them, and that we are now care- 
fully repairing the lofles that we have fufFercd by the care- 
lefs indifference of our fore-fathers. 

The fly-carrier may experience the fame fate, becauie 
it is lefs difficult to reafon than to make experiments, but 
I dare hope that as foon as it (hall have prevailed over 
the fophiftry of indolence, it will ftand the competition 
with nik and vegetable cotton. It is more abundant than 
either. It requires lefs time and lefs trouble to procure it. 

I have but one word more to add. Silk and vegetable 
cotton ferve only to envenom and inflame bounds, which 
is attributed to the afperities of their filaments ; I have 
frequently employed animal cotton as lint in the hofpital 
of my plantation, it has always fupplied the want of that 
inade of .flaxen linen, and I have not obferved the fmalleft 
inconvenience to arife from the ufe that I have made of iu 

Had it not been for the troubles that have laid our 
colony wafte, and which have prevented the neceffary 
communication, I fliould have brought to you a fly-car- 
rier in every one of the periods of his life. You would 
have feen the eggs, the magnificent robe with which he 
is decked at his birth, the kind of food that he is fond of, 
the fimple but noble veftment in which he wraps himfelf 
up on the approach of his tormentors, you would have 
feen thofe covering his whole body as it were with points, 
you would have feen him covered with his fhell, and that 
fame (hell carded, fpun and ready for the weaver. I had 
in a great degree already executexl this defign. 

.But it is too well known that I have not been able tp 
iave any thing in my flight from hotpe, you will, how- 
ever, be able at a future day to afcertain the truth of the 
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fad that I have ilated fo you. I thought that a fad of 
this nature deferved to be depofited among your archives, 
and I may perhaps requeft of you the permiffion of de- 
porting there fome other ftill more curious fads. 

W' D£S LOZIERES. 
Philadelphia, 3d Feb. X797. 
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rti On a' subterraneous 

i^ote corHermng a Vegetable found under Ground. In a Let-' 
/er from C^honth'^VLL^ - -• -' - . 

Read Nov.TnHE inclofed is a copy of a letter from Cp- 
aift. 1800. Jj^ lonel Bull, a g^j^lnan o{^''ip(^€tibie in-? 
formation and veracity, to the late Mr. Rittenhoufc. It 
records a curious fa£l, which appears to me to be wor- 
thy of prefervation. You are at liberty, to make any 
ufe of it you may think proper, I fee no good reafon 
to doubt the accuracy of the obfervation. We have abun- 
dant proofs, that many fp^cies of animals are capable 
of fubfifting, for a long time, in the bowels of the earth, 
though the furface of the earth appears to be, and no 
doubt is, the natural place of refidence of thefe very ani- 
mals. Why, then, fliould we doubt, that the fame fpe- 
cies of vegetables are capable of accommodating them- 
Mt4s to thefe two fituations^? It is never fafc, nor right, 
to draw extenfive inferences from folitary fa<3:s, efpeci- 
ally when thofc fafts are fomcwhat equivocally related. 
But in fome fciences (I mean thofe which are merely 
fpeculative) conjedures, however improbable or feeble, 
cannot do much harm. Perhaps many of thofe imprcf- 
fions of vegetables upon flate, tree-ftone, coal, and other 
ftony matters, which are fo abundantly diffufed through 
the earth, are the impreffions of vegetables which have 
pajfed through all the Jlages of their exiftence in the bow^ 
els of the earth. 

I am, dear Sir, 

Your finccre friend, 

BENJAMIN SMITH BARTON. 



^ 



Mr. Andrew Ellicott. 
Philad. Sept. ayth^ 1800. 
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VEGETABLE- i6x 

«* T TAKE the pleafure of giving you an account of a fin- 
X gularbloflbm, which 1 difcovered laft May,* in dig- 
ging of a mill-race, onOpeckon creekj-f- through a rich bot- 
tom of low ground, covered, in general, with well grown 
large timber, of various kinds, particularly oak, poplar, 
and walnut, feveral of which trees are from three to four 
feet through, fiauding on the ground through which the 
race was dug. The curiofity is this, that between five and 
fix feet under ground, chiefly a loomy, folid clay, one 
of the diggers difcovered a bloflbm, not in full bloom, 
nearly of the colour of the lilac, which ftruck his atten- 
tion. He called me to fee it, not knowing what it could 
be. : Upon viewing it, I recolle<3:ed the form, and told 
the diggers it was the fame kind of blue flowcrj which 
had grown upon the furfacc of the ground adjacent, and 
was then faded. In order to provfe it, I defired one of 
the mfen to dig up the root of the one under ground, 
add the one upon the furface, which, upon exami- 
nation, proved to be the very fame kind. The body 
of earth where the plant was found muft have been form- 
ed perhaps fome centuries, by reafon of the uncommon ' 
fize of th« timber which it contained, and from which 
the, flgtqft heavy part of the mili-timber was procured.*' 

r • • <- * ' 

**-'»•»-•-, ..' .^ ..y ■ ^ 

• J " * The , year is hot menuoned. 

* \t ^ branch of the river Pbtomak, ia Virginia. 
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Dear Sir, 



Philadelphia! Augufl 4th, x8oo. 



Read Aug. T 717 ITH this you will receive my aftrono* 
X5, 1800. VV mical, and thermometrical obfervations, 
made at the confluence of the MiiEflGppi, and Ohio ri- 
vers, in Dec. 1796, and Jan. 1797, at Natchez in the 
years 1797 and 1798 — likewife at the city of New Or- 
leans, in Jan. and Feb. 1799, to which are added the 
obfervations on the tranfit oi 9 made at Miller's planta- 
tion on the Cocnecuch, commonly, (though erroneoufly), 
called the Efcambia. — ^The adronomical obfervations made 
at the confluence of the MilEflippi, and Ohio rivers, the 
equal altitudes of the fun at Natchez, with the obferva- 
tions made at New Orleans, are entered according to the 
civil account, for the purpofe of bringing the thermome* 
trical obfervations into the journal, in the manner they 
are generally regiftered. 

The obfervations made on the boundary between the 
United States, and his Catholic Majefty, will conftitute a 
feparate paper, and of very confiderable length, in which 
the longitudes, of a number of points in the line arc de- 
termined, both by lunar obfervations, and the ecUpfes of 
%\ fatellites. This work, will probably be ready for the 
fociety fome time the enfuing winter. 



jiftnwMtcid^ 
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Agronomical^ and Tbermometrical Obfervations^ made at 
the Confluence tf the Miffijjippl^ and Ohio Rivers. 

1796. 
Dec. 1 8th, Arrived at the confluence of the Miffiffippi, 
and Ohio rivers about 2 o'clock in the after- 
noon. — Cloudy ail -day. — ^Thermometer 24^ 
in the air at fun fet, and 34^ in the water. 
19th. Pitched a tent, and fet the clock up in it.— 
Cloudy all day, except a (hort time about 
noon.— Thermometer by Fahrenheit's fcale 9** 
at fun rife, rofe to 19^ ; fell to 12^ at fua 
fet, and to 1 1 ^ at 9** P. M. 

20th« Equal ahitutUi of the Sum 

A. M. ic'^ 23' 54". P. M. i»» 37' 37", 

Cloudy, except about i^ hours before and af- 
ter noon, which accounts for the equal altitudes 
not being taken farther from the meridian.— 
Cleared off in the evening.— Thermometer 
1 1"* .at fun rife, rofe in the afternoon to 2 a', 
fell to ii*at9MMVl. 

Immeffton of the 3d iatellite of % obferved at 9*^ V 
47" P. M. Magnifying power of the telefcope lao — IJ 
being very low, and attended with an uncommon tremour, 
^ which rendered the obfervation fomewhat doubtful 

2 ift. Flying clouds all day, but difappeared in the 
evening. — Thermometer 11^ at fun rife, fell 
to 8^ at 10'' A, M. rofe to 9** at noon, fell 
to 3" at y"" P. M. 

EmerjM of the i ft fatdlite of M obferved at 6^ $6^ 
o^ P. M. Atmofphere a Btde hazy.— Magnifying power 
of the telefcope 120. 

The 
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i']()6. The weather was (6 intenfely cold, that 

although a pot of live coals was kept in the 
tent near the clock, the thermometer which 
was fixed to the cafe? fell to 4"*, and the clock 
flopped at 5** the next morning. 
22d. Keen north wind ; with fqualls of light fnow. 
— Clear in the evening. — ^Thermometer §"" be- 
low o at 8 o'clock A. M. — ^rofe to i"* above 
o at 2" P. M.— fell 5" below o at 9^ P. M. 
— Both rivers on account of the vaft bodies 
of ice, thrown up in a variety of pofitions, 
make a romantic, and to us (on account of our 
boats) an alarming appearance, 
ajd. Clear day. Wind from the N. W. Ther- 
mometer yY below o at 8*" A. M. 6'' below 
o at ro^ A. M. i"* above o at noon, 8° at 
a*^ P. M. and at 8' P. M. f. 
jJ4th. Clear day. Thermometer 7** at 9" A. M. 
— I7^at 1*^ P. M.— and 7^ at 8' P. M. 

Traced a meridian by the circum-polar flars. 

* 

25th, Clear day. Thermometer 7"* at fun rife, 
rofe in the afternoon to 17*. Applied the 
^ magnetic needle to the meridian, and found 
the variation to be 7* 15' eafl. 

Set up a fmall zenith feGtor of about 19 
inches radius. Face to the eafl. 

26th. Cloudy in the afternoon. Thermometer 
10'' in the morning, rofelo l7^ 

0*8 preceding limb on the meridian at • 1 1^ 59' 45* 
Subfequent da at . . . . 1229 

Centre at 12 o 57 

«7th. 
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Dec. 27th. Clear day. Thermometer 3'' at fun rife, 
rofe to 33'' in the afternoon^ . 

O's preceding Hmb on the meridian at 12** o' 33" 

"Subfequent do. at 12 2 57 

Centre at ' . 12 i 4; 



28th. Clear day. Thermometer S"* at fun rife, 
rofe in the afternoon to 33'*. 

Equal altitudet of the Sun* 
A. M. 9^ 40' a". P. M. 2»» 24' 56". 

Emerfion of the i ft fatellite of % obferved at 8*> 48' 38" 

' P, M. V very low, the atmofphcrc hazy, and the belts 

fcarcely difcemible. Magnifying power of the telefcope 

I20. 

29th. Clear a fliort time about noon. Thermo- 
meter 17'' at fun rife, rofe in the afternoon to 

joth. -Cloudy with light fnow during the day.— 
Clear in the evening. Thermotneter 32"* in 
the morning, rofe to ^^'^ in the afternoon. 

31ft. Cloudy in the evening and night. Ther- 
mometer 21'' at fun rife, rofe in the afternoon 
to45^ 

Equal ahiiudet of the Sum. 
' c A. M. 9^ Si' 7"- P- M. 2^ 16' 25". 

Obferved zenith diftance of « Lyrae ." i* 37' 23' n. 

1797. Clear and calm in the morning, flying 

Jan. ift. clouds in the afternoon.— From 10** A. M. 

till noon, three fine luminous circles appeared 

in the atmofphere, fipiilar to thole described 

Vol. V. Z by 
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by Dr. Smith in his opticks^n Thermome- 
ter 21 • at .fun rife, rofe ia the afternoon to 

4o^ 

2d* Cloudy with fnow the whole day. — Ther- 
mometer 1 6'' at fun rife, rofe in the afternoon 
to 28% and fell to 19*^ at fun fet. 

3d. Cloudy till noon, clear in the afternoon and 
evening. Thermometer 6*" at fun rife, rofe 
in the afternoon to i8% fell to ip" at 8' F. M. 

Obferved zenith diftance of « Cygni . 7® 35' 32 "^ m. 
do. . • ^ Andromedse 2 25 38 «. 

do. . •. . iB Medufae . 3 ii 46 n. 

4th« Cloudy in the morning, the remainder of 
the day clear. Thermometer 1 2"" at fun rife, 
rofe in the afternoon to 37'', fell to 1 6* at fun 
fet. 

Equal altitudes of the Sun. 
A. M. 9^26' 36'. P. M. z^ 47' 6,$". 
I ■ < ■■ ■ \ t i 

Obferved zemth diftance of « Cygni . 7^ 35' 29' n. 

Turned the face of the Sedor to the weft. 

ObTeired zenith diftance of # AndromediB t^ 30' 24'' %• 
do. . . /B Medu£e .3 7 5 n. 

5th. Clear all day. Thermometer 23^ at fun 
rife, rofe in the aftemcxm to 42*, fell to 30** 
at fun fet. 

Equal a&itudei 9/ the Sua. 
A. M. 9^ 42' 21'. P. M. 2^ 32'- 31'. 



Obfenred 
* Book Second, Cbap« iitb« 
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pbfervc4 tbe tiiaes» Hud difbnees of the D 's beared limb 
• from diat of the © as follows ;:— 

Times. Dilbmces. ~* 

84 15 ao 
^ w J a , 52 56 84 16 o Error of Sex- 

*--»!•<_ ^. _ g^ jg ^^ taut + 7". 

84 18 20 




Means 2 54 18 84 16 32 



Obfenred zenith dillance of « Lyrae . i*> 33' 28'' m» 
do. . • • mCjmi . 7 31 19 N, 
do. . . fi Medufc 3 7 5 n« 

6th. Cloudy in the morning, clear in the after- 
noon« — Thermometer 24** at fun rife, rofe in 
the afternoon to 34°, fell to la"" at fun fet. 

Obfenred zenith diftance of /B Medufx . 3'* 7' 17" k, 

7th. Clear day, wind N, W. — ^Thermometer 7* 
below o at fun rife, 5° below o, at 9*" A. M. 
rofe to 19'' in the afternoon, fell to o at fun 
fet. 

Obferved zenith diftance of « Lywe . i''33'37''n, 

do. . . «Cygni . 7 31 27 n. 

do. • • • iB Andromedae 2 30 6 s. 

do. . • iB Medu^B . 3 7 17 n. 

Turned the face of the Sedor eaft. 

8th. Clear day. Thermometer 7° below o at 
fun rife, rofe in the afternoon to ag"" above o, 
fell to 10° at 7^ P. M. 

Obferved zenith diftance of « Lyrae . 1® 37' 40" k. 
do. . • /B Andromedae 2 25 47 8% 

do. . • . ^iB Medofsi • 3 11 49 n« 

Z 3 9th. 



1 68 ASTRONOMICAL akd 

9th, Clear day. Thermometer 3*" below o at 

fun rife, rofe in the afternoon to 42'' » fell to 
3a'' at fun down. 

Obfcnrcd zenith diftancc of « Lyrr • »® 37' 40" k. 

do. , • /I Andromede 2 25 56 s. 

do. • • • /BMedafie . 3 11 27 «. 



I^attitpdc 
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Latitude by /8 Andromedz . 


• 37 


o 30.3 


do. . jS Medufz 


• 37 


3>-4 


do. . <■ L,yrx . . 


37 


32.5 


do. . « Cygni 


• 37 


7.5 



Mean Latitude . • . 37 o 22.9 North. 

Longitude deduced from the eclipfes of 2/'s {atellites and 
one lunar obfervation. 



20th. 


Clock too faft mean time .2 10 


Dally faiB. 




Stopped 6ti the 23d by the extreme cold. 


/ tf 


26th. 


Clock too flow mean tune . . 3B 


. . 18.5 


37tli- 


do. . * • . 19.5 


28tll. 


do . 7.5 


• • iZ 


31ft. 


Clock too faft mean time • 0385 


. • I5.J 


4Xh. 


do 54.5 


• • 4 

. . 7.; 


5th. 


do I ' 2.0 



1^96. 



1797. Jan. 



The immerfton of the 3d- fatellite of If. was obierved oa the 2cth of 
December at 9** 8' 47'' P. M. as before noted ; The clock by equal alti- 
tudes of the fun taken on that day appeared to be too faft 2' lo" mean 
time, and giained by fubfequent obferYatiOns at a mean rate about 10*' per 
diem. The clock was therefore too faft at the time of the obferration t^ 
14", the obfervation was of courfemade at 9** 6' 37" P. M. mean timc> 
to which add 1' 13" the equation of time, tlie fum 9*" 7''5o" will be the 
apparent time of Uie immerfion, which taken from 15^ a' 34'- the aj^pa* 
rent time at Greenwich by the theory, will leave J** 54' 44" for the dif- 
ference 6f meridians. ' 

An emerfion of the firft fatellite of 7/ was obferved on the 21ft of De- 
cember at 6'* 56' 00" P. M. The clock at that time by admitting the 
mean daily gain to be 10" was too faft 2' 25 "^ mean time, the obfervation 
was therefore made at 6^ 53' 35^^ mean time, to which-add o' 46"' the 
equation of time, and the fum 6" 5:4' 21* will be the apparent time of the 
obfervation, which deduced from 1 2* 49' 29" the apparent time at Green- 
wich by the theory, will give 5^ SS' 5" for the difference of meridians. 

Another emerfion of the 1 ft fatellite of 1^ was obferved on the 28th of 
December at 8^ 48' 38" P. M. The clock at that time was about i" too 
flow mean time. The obfervation wa^ therefore made at 8** 48' 39'' mean 
time, fiom which deduft 2' 44" the equation of t|me, and the remainder 
8** 45' 55" will be the apparent time of the obfervation, w^ich deduced 
from 14** 41' 53'' the apparent time at Greenwich by the theory, will give 
5^ 55' 58'' for the difference of meridians. 

On the 5th of January 1797, at 2^ 54' 18" P. M. by the clock, the dif- 
tance between the nearcft limbs of the O and ) was obferved to be S^^ 
16' 39* the clock at the time of obfervation was i' 2'' too faft mean time, 
the obfervation was therefore made at 2** 53' 16" mean time, from which 

dcdudl 
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d^d 6* 15'' the equation of time, -and the remainder -2^ 47' i".wini)e 
di6 apparent time of the cbfervatipn. The p6ferved dfftancc corrcfted for 
I>atalla>T refraii^loa^ &c.. will abfwer. to about S;'* 42! z^fim. <3xe€nT chi by 
which the diiBFcrence of meridians appears to be about 5^ 55' 21*". 

By fuppofing the obfervation on the 3d fatellite of 7/, -with the lunar ob- 
fervation to be equivalent to either o£ thofe on .the id fatellite; the mean 
longitude will be had as below. - . • » . . 

"..•,*•. ', • . .jj' ■■ ' ^ . - 

Longitude by the. 5d,^teyjtc ,^ .5 54 44 
, dp. by. the luiiay o.bf^rvatfon; 5 $§ 'ai 

Mean . .;. ^ .. j j$ 2.5 
do. by the ifl: fatellite on the) ^ 

2ift of December . i ^ ^^ . 
dov by do, oa the 28tK of?' • 

December ' j S 55 5« 

. r 1 ^ 'Mc3n- ,. * . . • 5 S5 -22.8 = 8S0 50' 

■ • ' • ^' h / f 

42" weft from Grecnwichj^ or 054 47 8 = 13® 41' <^7'' ^eft from the 
city of Philadelphia. • . * . 

The foregoing obfervatioits were maJe lasdw: very un- 
' favourable circumftsiiices, the weather |;)tenfe]y cold, and 
not a fufficient nun^r i^f tppts to fecur^ owr ipftruments, 
and cover our men r our ftore-boat having *bccn left be.- 
. hind, and was frozea up nfiar the mouth .of tiie 'Wabafh 
river till about the 20th of J^^nuary. The fpirits in the 
veffel in which the plun^met of the fc<^or ^a* fufpended 
were frequently congoalod, a*id what appejired fomewhat 
fingular, w^as that the fj^irits began to freeze an the out- 
fide pf ^he v€;flfel ¥ery iieiir tathe upper! edge;, fi'om which 
it extended in pronga^. lifce bucks-horn^, aad did not con- 
geal within till the fpirits fcU about A of an inch below 
the upper edge. — The veilel was i^ inches in diame- 
ter.— -The ice on the oetfide did not appear to contain 
a full proportion of fpirit. Although the obfervations 
were made under unfavourable circumftances, I have no 
reafon to fuppofe them' liable to any material qbjedipn, 
. and therefore preliune that the determinations of thp la- 
titude, and longitude, of the coniluence of the two rivers 
are fufficiently correct for geographical purpofes, notwtth- 

ftanding 
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Handing a difFerence of about 2 degrees in longitude, 
and 14 minutes in latitude, from Mr. Hutchins's map. 

^797- 
Feb. 24th. Arrived at Natchez. 

27th. Encamped at the north end of the village. 

28th. Set up the clock. 

March ift. Set up the large zenith fedor, with the 

face to the eaft. 

J Equal abitudet of th Sun* 

3^* A, M. 9»» 50' II". P. M. 2" 9' 11". 



The obferved timesy and diftances of the O's and > 's neareft limbs. 

Diftances. 
o ' » 

59 46 o 

59 46 4^ 

59 47 o Error of the Soctant o''. 

59 * 47 ^o 

59 47 50 



Times 


• 


k / 


If 


* 54 


35* 


a 56 


18 


2 59 


20 


3 


38 


3 3 


53 



Means . a 58 58 59 46 58 

Repeated 



3 


45 


6 


60 


2 


10 


3 


48 


18 


60 


2 


30 


3 


5> 


22 


60. 


.2 


40 


3 


5» 


45 


60 


3 





3 


54 


31 


60 


4 


40 


3 


56 


39 


60 


4 


50 


3 


58 


47 


60 


5 


20 


4 





34 


60 


5 


40 



Error of the Sextant o''. 



Means . 3 54 16 60 3 51 



Repeated. 

* All the obfervations conneAed w/zA, or dependent npon //W, are en- 
tered as obferved by the clock, and vnVL therefore require a corre^ion to 
reduce them to mean folar time, which may readily be done from the^lr* 
. ni£ftt of the errors of the clock, with its rate of going, to be found at the 
end of each courfe of obfenrations. 
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Repeated. 



Means 



4 


a+ 


18 


4 


36 


»5 


4 


28 


H 


4 


29 


50 


4 


3* 


5 


4 


38 


10 



60 II 55 

(k) 12 30 

60 13 20 Error of the Sextant o*'. 

60 13 35 / 

60 14 20 

60 13 8 



4th* The obferved times, and diftances of the Q's and D's neareft 

limbs. 



Means 



Times. 


Diftances. 


h t ff 


/ // 


2 6 Z2 


72 5 30 


2 7 34 


.72 5 50 


2 8 29 


72 6 30 


2 9 29 


72 6 40 


2 10 23 


72 7 


2 II ^ 


72 7 30 


29 


72 6 29 



Error of the Sextant o'\ 



Repeated. 



Means 





47 


45 




49 


26 






10 






16 






3' 






30 






»9 




S6 


21 


4 


5* 


17 



72 57 o 

72 57 30 

72 57 40 

2! ^2 !^ Error of the Smant o". 

72 §0 20 

72 58 40 

72 58 40 

7a 59 o 



72 58 9 



Obfenred zenith diftaace o£ Pollaz 

5tb« do. . Callor 

do. . . . Pollnx 

do. . . /> Taini 



3 


2 


58 t. 





45 


56 M. 


3 


03 


I 1. 


3 


7 


59 «• 



Vol. V. 



A a 



6th. 
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/-. , Equal JtHvdei 0/ the Sun. 

^^^* A. M. 9,^ 37' 57^ P. M. 2^ 18' 54". 



The obferved times, and dillances of the O's and >'s neareft limbs. 

Diftances. 

98 II 20 - 

98 II 40 . • 

98 12 O • - 

^\ \l .^ Error of the Sextant o", 
9« 12 30 

98 12 50 

98 13 20 

Means . a 35 53 98 »2 14 

'Jfth. Obferved zemth diftance of ^ Tauri' • . 3 7 57 «• 
do. . . ^ . Caftoi" '. d; 45 $$ n. 
do. . . . Pollux . 3 2 58 »• 

QfVi Equal ahitudes of the Sun, 

A.-M. 9^ -23;. 42*. P. M. 2^ 31/ 2e\ 



Obferved zenith diflance ,of /B Tauri .3 8 o s. 
do. . • ' . Caftor . o 45 56 n. 

do. . ^ • . Pollux ,3 2 56 





Times. 


h 


1 


/I 


2 


32 


57 


2 


34 


2 


2 


35 


10 


2 


36 


4 


2 


36 


49 


2 


37 


38 


2 


38 


33 


2 


35 


53 



9th. Turned the face of the fedlor weft. 



f 



Obferved zeuith diftance of Pollux .. 3. 4 o s. 

lOtK do*. . -• Caftor . o 44 55 n. 

do* . . . . Pollux • J 3 59 s. 

iith, 1 2th, and i^th* Cloudy with conftant, but 
not heavy thunder. 

14th. Cleared. off very early in the morning with 
a violent gale of wind which blew down a 
number of the tents, and pufhed in the fide 
of. the one. we ufed for the obfervatory 
againft the clock, where it refted till the gale 
was over, which did not exceed 15 minutes. 

Equal 
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Equal altitudes of the Sim. 
A. M. 9^ 41' 58", P. M. 2'» 7' 36". 



OWerved zenith diftance of fi Taurt 



t n 
8 58 s. 



15th, and 1 6th. Cloudy with fome thunder and a 
little rain. 



I y th. Obferved zcnitli diftance of li Tauri 
do. • • . Caftor 
do. . . . Pollux 



o t tf 

S 8 58 s. 

o 44 57 n; 

3 3 5^ 



The obferved tlmesy and diftances of the 0's and ]» 's neareft limbs. 

Diftances. 

109 43 40 
109 42 30 

I^^ to ^^ErrproftheSeiUnto". 
X09 40 30 . 

109 39 30 

109 39 00 



Means 



Times 


• 


b ' 


n 


20 57 


41 


*o 59 


55 


31 I 


44 


21 3 


51 


21 4 


35 


21 5 


49 


9 I 49 



X09 41 



T gth J^gtftf/ altitudes of the Sun. 

A- M. 9^ ^3' lo^ P. M. 2^ 31' 38* 



Obfcnred zenith diftance of ^ Tauri .5 8 54 s. 
19th. do. • . Caftor . o 44 50 n, 

20th. do. . • . /3 Tauri .3 8 55 s. 

2 1 ft. Stopped the clock and fet it fbxwArd about 
9 minutes.-^crcwed up the peadulum bob. 

Equal altitudes of the Sun, 
A. M. ^ 53' 24^ P. M. 2* 3' 43'', 



A a 2 



The 
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The obferved dmes, and diftances of the Q*s and )'s nearell Cmb§, 



Means 



Times. 



h 


/ 


// 


21 


i8 


y 


21 


31 


28 


21 


«3 


29 


21 


24 


12 


21 


25 


7 


21 


26 


»7 


21 


29 


17 


9 


23 


55 



Diftances. 

o / If 

65 50 30 

65 50 o 

65 50 o 

65 49 20 Error of the Sextant o\ 

6§ 48 40 

6s 48 o 

65 47 30 

65 49 9 



Repeated. 



Means 



2» 30 35 

21 31 40 

«> 33 19 

21 34 41 

21 36 10 

ai 37 43 

21 39 14 

21 34 46 



65 46 40 

65 46 30 

65 46 30 

65 46 o Error of the Sextant o '. 

65 45 30 

6s 45 20 

(55 45 o 

65 45 56 



22d. Obferved zenith diftance of /B Tauri 



3« 8' 57" »• 



The obienred times/ and diftances of the Q's and > ^s ncarcft limbs. 



.Means. 



Time* 


• 
// 


21 42 


32 


21 43 
21 44 


35 

28 


21 45 
21 46 


40 
3» 


ai 44 


33 



Diftances. 



54 49 «o 

54 4B 50 

54' 48 • 20 Error of the Sextant o". 

54 48 ID 

54 4B 00 



54 48 3» 



23d, Obferved zenith diftance of 4 Tauri • $^ 6' 56'^ 9. 

The 
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The obfenred times, and dl{lances of the 0's and D 's nearell limbs. 

Times. Diftances. 

h » 't * ft 

21 21 16 43 53 10 

21 23 7 43 52 40 

' 21 24 13 43 52 20 Error of the Sextant o. 

21 25 15 43 52 10 

21 26 52 43 52 00 



M^aps . 21 24 9 43 52 28 

From this time I was too much occupied 
in other concerns, occafioned by the different 
commotions in the country, to attend to a re- 
gular fcries of obfervations till OiSober j there 
are therefore but few entered till that time. 

^Qfh Equal alfitudei of the Sun. 

A. M. 9'^ 28' 32". P. M. 2»> 26' 43". 

April 7th. Obferved zenith diftancc of Caftor . o© 44' 56" k. 

From this time, till the 4th of June no at- 
tention was paid to the clock, it ran down 
feveral times. 

June I -ath. Equai altitudes of the Sun, 

Immerfion of the ift fatellite of V obferved at 15** 28' 
25''. — Belts tolerably diftindl, magnifying power w the 
telefcope 120. 

T^th Equal altitudes of the Sun, 

' * A. M. 8^54' 41". P. M. 3«» 13' 49''. 

a6th. Clock removed from the tent, into a houfe 
where I went to refide myfelf, but on account 
of the ficknefs which prevailed on the river, 
I removed iii July with my people about 
feven miles into the country aiui encamped^ 

where 
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where I remained till the 27th of September, 
and then returned to the village of Natchez. 
28 th. Cleaned the clock and fet it a-going. 

Immerfion of the ift fatellite of It obferved at 14* 50' 
lo", — Belts diftin£l» magnifying power 120. 

2Qfh. Egva! altitudes of the Sun, 

A.M. 8 53 21.5, P. M. 3 5 17.5. 
Doubtful 2 or 3 feconds. 



'jQtJi, Equal altitudes of tbg Sun. 

^ A. M. 8»» 59' 44'\ P. M. 2»» 5«' 35". 

Immerfon of the ift fatellite of U obfcrved at S** 59' 19''. 
Belts diftindty magnifying power 120. 

0£t« 2d. Prepared to obfcrve an ecHpfe of the 4th fatellite of Of. 
The iatellite was not eclipfed, neither am I convinced that 
it touched the (hadow of 1^, it was very di(lin^» and ap- 
peared when neazefty to be its full diameter from the body 
of the planet. 

*7frji Equal altitudes of the Sun, 

' A. M. 9*' 2' 10''. P. M. 2»» 54' 14- . 

From this time, till the beginning of January 
following, it was with difficulty I could fit 
up long enough to make an obfervation, owing 
to a fevere fever. 

I 8th. ^V^^ altitudes of the Sum. 

A. M. S^ 58' 4i«'. P. M, 2^ 56' 52". 

25th. Emerfion of the ift fatellite of 1/ obferved at ^^ S5* i*"- 
— Belts diftindl, magnifying power 1 20. 

26th. Equal altitudes of the Sun. 

A. M. 9"» 9' 25". P. M. 2^ 4/ 5". 

Nov. 2 2d. Clock ran down, wound it up, fet it a-go- 
ing; and lowered the pendulum bob. 

24th. 
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2 Ath. Equal aJtitttdet of the Sun. 

^ A. M. 9^ 28' 26'\ P. M. 2^ 38' 35". 

Emerfion of the i ft fatellitc of 1^ obfcryed at 8^ 7' 33". 
— Belts diftindt, magnifying power 1 20. 

26th* Equal aitUuJei of the Sun, 

A. M. 9^^ 30' 44^ P. M. 2*^ 37' 48". 

Dec. I ft*. Thermometer rofe to 78^ — Mufquitoes 

very troublefome at night. 
2d. Thermometer 50"* at fun rife, fell to 47"".— 

Cloudy. 
3d. Thermometer aa"" at fun rife, rofe to s^""* 

— Snow and hail without intermiffion till 6^ 

P. M. when it cleared away vnih a ftrong N. 

W. wind. 

Obfervations on a lunar eclipfe. 

b / *i 

Beginning 8 3^ 34 

Beginning of total darknefs - . . 9 37 35 

End of total darknefs • • • • 1 1 1 8 59 

End of the eclipfe 12 18 12 

During the above obfervation the thermo- 
meter was at 20"*. 
4thi Thermometer 1 8° at fun rife, rofe to 33''. 
— ^Mr. Dunbar's thermometer was at i^'' in 
the morning. 

Equal ahttndes of the Sun. 
A. M. 9^ 17' 7". P. M. 2^ sf 35". 

5th. Thermometer 20** at fun rife, rofe to ^y"". 
6th. Thermometer ib° at fun rife, rofe to 39°. 

Equal altitudes of the Sun. 
A.M. 9 25 15.5. P.M. 2 51 24.5. 

7th. . Thermometer 30"^ at fun rife, rofe to 49% 

Emerjion 
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Emrfion of the id latcllitc of V- obfcnrcd at 7* 56* 
31'^— Beltsdifttndy magiufying power 120. 

8th. Thermometer 33* at fun rife, roiie to 51*". 

Equal altitudes of the Sun, 
A. M. 9*' 56' 15". P. M. 2* 2a' 19'. 

9th. Thermometer 30'' at fun rife, rofe to 47\ 

— Cloudy, 
loth. Thermometer %V at fun rife, rofe to 56\ 
1 1 th. Thermometer 40*" at fun rife, rofe to 6o*. 
1 2th. Thermometer 5 a' at fun rife, rofe to 75*. 

— ^Cloudy part of the day. 
1 3tht Thermometer 60"* ^t fun rife, rofe to 75*. 

— ^Flying clouds. 
14th. Thermometer 63'' at fun rife, rofe to 75''. 

— It was 74*" at 9** in the evening, a thunder 

guft at midnight. 
15th. Thermometer 46** at fun rife, rofe to 50"*. 

— ^Flying clouds. 
1 6th. Thermometer 30* at fun rife, rofe to ji''. 

Equal altitudes of the Sun. 
A. M. 9»» 28' o''. P. M. 2»» 58' 15", 

1 7th. Thermometer 50** at fun rife, rofe to 55**, 

Emerfion of the I ft fatellite of If obfenred at 8^ 24' 30''. 
•^A little hazy, but the belts were middling diftind, mag- 
nifying power 120. 

1 8th. Thermometer 43" at fun rife, rofe to 54*. 

Equal altitudes of the Sun* 
A. M. 9«» 50' 14". P. M. 2»» 38' 8''. 

19th. Thermometer 30* at fun rife, rofe to 53^ 
—Cloudy with fome cold rain. 

20th. 
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aoth% Thermometer 34*" at fiin rife, rofe to 5i*. 
'—Cloudy witli cold rain. — Cleared off at 
: . : . ^-. night with a N« W. wind. 
.12 1 ft. Thermometer 17^°. at fun rife, rofe to 37% 

. Equal (dtitudet ^ 4be ^an. 

; A. M/ 9 46 43.5. p. M. g, 44 'jS.^, 



22d. ThermqmQ|;icr o^^ atfun xife, rofe to 41% 

—Cloudy. 
23d. ThermomiBter ^8"* at fun rife, rofe to 370. 

— rEIying cloyds. 
24th. ' Therfnometef' 41 ^ at fiin rife, rofe to 50*. 

Emerfion of the ift fatelHte of 1^ obfervcd at lo** ai' i". 
. -^A little hazjj .beks middling diftindt, magnifying power 

I20. 

• ■* - 

ajth. Thermometer 5^^ at fun rife, rofe to 6o\ 

. — Cloudy with a.little rain, 
a6th. ^ Thermometier ^4^ at fun rife, fell to 40*. 

— Cloudy with a ,N. E. wind." 
27th, Thermometer 22° at fun rife, rofe to 39** 

^Wind N. W. 
28th. f Thermometer 28° at furi rife, rofe to 54^ 
. 29th. . Thermometer 31° at fun rife, rofe to 52^ 
* 30th. * i1\ernM>petei: 53Vat fgin rife, -xofe to 65*** 
— Heavy rain. 
. 31ft. TheYmometer 55° at fun rife, rofe to 57^ 
— ^Heavy rain. 
179,8. : . I /. / . .... 

Jan. I ft. The r mome t e r -31 at fun rife, rofe to 67^ 

. Equal oUituimif 4he' SuH.- 
A. M. 9^ 50' lo^ P. M. 2^ 53' 43^ 

id/ Thermometer 4b'' at fun rife, rofe to 6i\ 
— Cloudy. 
* Vol. V. B b At 
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At 15 minutes after H o'clock A, M. flop- 
ped the clock about 1 9 minutes by my watch^ 
and lowered the pendulum bol) a Imall matter, 
but fcarcely difcernible with a magnifying 
glafs. 
3d, Thermometer 45*" at fun rife, rofe to 52*, 
4th. Thermometer 47"* at fun rife, rofe to bj*. 
— Cloudy great part of the day. 



obferved at . 6»> 36' 51". V f. ' |" 



Immerfioi 
obferv 

5th. Thermometer 27'' at fun rife, rofe to 67*. 



£qua/ altiiudes of the Sun* 
A. M. 9»» 33' 5''. P. M. 2^ 36' 44\ 

6th. Thermometer 37** at fun rife, rofe to 6i*. 

-^Cloudy. 
7th. Thermometer ^^^ at fun rife, rofe to 72^ 

— ^Rain. 
8th. Thermometer c^* at fun rife, rofe to 73*. 

Equal al^da 9/ the Stm. - 
A. M. 9«> 41' 30''- P- M. 2* 3o'.5j''.. 

Emer/m of the 2d fatcUitc of 1/ obferved at 7* 22' \i'\ 
*^B<lt6 diftinfti znagxuffing power lio. 

9th. Thermometer 35° at fun rife, rofe to 62% 

£^fM/ aliitudet of the Sum. 
A. M. 9^ 40' 21^ P. M. 2V32' 52*. 



Emerfion of the id fatellite of 1/ obferved at 8** 23' IO^ 
— ^Befcs diftinA, magniiymg power 12a 

lotht Thermometer 24° at fun rife, rofe to 66*. 
—Cloudy, 

lUh. 
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nth. Thermometer 13' at fun rife, fofe to 6i\ 

— Cloudy with fome rain. 
1 2th. Thermometer 27^ at fun rife, rofe to 57*. 

•—Cloudy. 
13th. Thermometer 50** at fun rift, rofe to 65"*. 

— Cloudy part of the day with rain. 
14th. Thermometer 62"* at fun rife, fell to 55°. — 

Heavy rain. 
15th. Thermometer 37** at fun rife, rofe to 60"*. 

Equal altitudes of the Sun. 

k • If '' h t ff 

A. M. 9 29 10.5. P. M. 2 48 ao. 
Doubtful 3 or 4 feconds. 



EmerfianoEtbcaA fatellite of V ob&rved at 9^ 58' 28''. 
— Belts obfcure, the plunet and fatel^tes tery trenuilotts.-— 
Magnifying power 120. 

1 6th. Thermometer 32"* at fun rife, rofe to 69*. 

Equal altitudes of the Sun* 
A. M. 9«» 23' S5''' P- M. 2^ 54* 20". 

Emerfionoiiht iftfatelliteof % obferved at lo** 19' 19". 
-—Belts toleiably dillindbi magnifying power 1 20. 

17th. Thermometer 33*" at fun rife, rofe to 76"*. 
1 8th. Thermometer 34*" at fun rife, rofe to 64*. 
19th. Thermometer 40"* at fun rife, rofe to 6o^ 

— Cloudy with fome rain. 
2oth. Thermometer 54'' at fun rife, rofe to 71**. 

— ^Cloudy. 
2ift. Thermometer 53^ at fun rife, rofe to 68% 

—Cloudy with rain. 
2 2d. Thermometer 67** at fun rife, rofe to 76% 

-^Cleared off tvith a N^ W^ wind. 
23d^ Thermometer li"" at fun rife, rofe to 46*. 
Vol. V. B b a Equal 
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Equal abituJii of tin Sun. 
' A. M. 9>» 13' 47". P. M. 3» 8' i< 



The obfenred times, and diftances of the Q 's and ]> 's neareft limbs. 
Times. Diftafices. 

hi// o / w 

74 a? 5 
74 27 15 
74 27 '40 

74 .28 Q 

74 '28 10 

Zt ^S r^ Error of the Sextant o"; 
74 28 50 

74 28 55 

74 29 o 

74 ^9 30 

74 29 40 

3 34 28 74 30 00 



3. 


23 


15 


3 


24 


36 


3 


26 


24 


3 


27 


25 


3 


28 


34 


3 


29 


34 


3 


30 


25 


3 


31 


16 


3 


3* 


» 


3 


33 


4 


3 


33 


46. 



Meant • 3 29 35 74 28 33 



The obferved timesy and difiances ^f th^ ) 's veftem limb from Aldebanuu 



Time*. 


Dillances. 


^ '. 


1/ 





/ 


«t 


9' 54 


II 


4? 


34 





9 55 


H 


45 


33 


30 


9 58 


^! 


45 


3» 


20 


10 


6 


45 


30 


40 


10 I 


3 


45 


30 


40 Error of the Sextant 0"; 


10 2 


.5 


45 


30 


20 


10 3 


10 


45 


29 


10 


10 4 


^l 


45 


28 





19. 6 


6 


4S 


27 


2P 



Means .10 o 39 , 45 3° 33 

a4th. Thermometer L8^atfun rife, rofeta49*- 
— N. W. wind. 

Equal aitUvdei of the Sun, 
A.M. 9*^ 22' 58". ^ P.M. 2* S9' 21^ 

a5tli. Thermometer 48** at fun rile, role to 6oV 

• z6th^ 
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26th. Thermometer 66'' at fun rife, rofe to y^. 

— Cloudy. 
a.7th. Thermometer 49'' at fun rife, rofe to 6 1 *•. 
a8th. Thermometer 34^ at fun rife, rofe to C^""* 

Equal ahiiudcs of the Sun, 
A. M. 9"^ ir 52". P. M. 3^ 11' 51^ 

agth. Thermometer 55° at fun rife, rofe to 76^. 

30th. Thermometer 66** at fun rife, rofe to 82^ 

31ft. . Thermometer 67"* at fun rife, rofe to 81*". 

Feb, ill. Thermometer 59'' at fun rife, rofe to 81"^ 

—Cloudy with fome rain. 

. ftd» Thermometer 64"* at fun rife, rofe to 76^ 

3d. Thermometer 63° at fun rife, rofe to 80°. 

—Cloudy. 
4th. Thermometer 66*" at fun rife, rofe to 78°^ 

— ^Flying clouds. 
5th. Thermometer 55"* at fun rife, rofe to 79% 
6th. Thermometer 61° at fun rife, rofe to 71^. 

— Cloudy with a little rain, 
7th. Thermometer 54° at fun rife, rofe to So""- 

Equal altitudej of the Sun* 
A. M. 9^ 30' 53". P. M. 2^ 53' 48^ 

8th. Thermometer 51'' at fun rife, rofe to 66°^ 
— Heavy rain laft night and this day. 

9th. Thermometer ^S"" at fun rife, rofe to 57*.. 
—Wind N. W. 

Equal aliUudes of the Sun, 
A. M. 9? 4' 35''. P- M. 3»» 19% 50''. 

Em<rfi9n of the 2d fatelllte of 11 obfervcd at 7<> z' 52". 
— Belts diftind, magnifying power 120, 

lOth. Thermometer 31'' at fun rife, rofe to 50 v 
iith. Thermometer 55° at fun rife, rofe 10^70'' •. 

&2tkp 



i86 ASTRONOMICAL amd 

12th. Thermometer 61'' at fun rife, rofc to *jB\ 

Equal ahttudet tf the Sutt. 
A. M. 9»» i' 43"- P- M. 3*^ 22' a8'. 

1 3th. Thermometer 64'' at fun rife, rofc to So*. 

— Cloudy with a little rain. 
14th. Thermometer 61° at fun rife, rofe to 81''. 
I5tht Thermometer 55° at fun rife, fell to 50^ 

— Some rain. 
1 6th. Thermometer 40" at fun rife, rofc to ^$** 

—Cloudy in the forenoon. 

Immerjion of the 3d fatcllite of If obfcnred at 6* 5 1 ' 32". 
—Belts middling well defined, magnifying power 120. 

1 7th. Thermometer 30° at fun rife, rofe to 49% 

— Cloudy with a heavy rain at night. 
1 8th. Thermometer 50"" at fun rife, rofe to 56**. 

— Cloudy. 
19th. Thermometer 42"* at fun rife, rofe to ^k^"". 

— Cloudy. 
20th. Thermometer 40° at fun rife, rofe to 54"*. 

— Cloudy part of the day. 
2ift. Thermometer 41° at fun rife, rofe to 66"*. 

Equal altitudes of the Sun. 
A. M. 9^ 39' 19". P. M..2'» 43' 4". 

End of the obfervadons at the Town of Natchez. 

1797. The rate of the clock's going, at the town or village of Natchcx. 

Clock too flow mean time March 3d. • • 12 32^1. ^^ 

do. ... . 6th. . >3 5-5 ' ' 

do 8th. . . 13 266 * 

do 14th. • 14 33.6 

do iSth. • • 15 45*3 

do 2odi. • 16 18.0 



10.5 
II. 2 

17-9* 
16.3 



♦ The alteration in the going of the clock after the 14th muft have been 
ocCafioned by the tent being blown againfl it, as mentioned on the 15th. 

Stopped 
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Stopped the clock and raiftd the pendulum bob. 
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do. 
do. 



2lft. 
28th. 



' {' Daily gain. 

7 26.2 • • ^'^ 



From this time till the 4th of June the clock was but little attended to, 
and ran down feveral times* 

' " DaUy lofs. 

Clock too faft mean time June 12th . . 3 55 *1 

do. . . . 17th ... 3 40.6 • • *9 

June 26th. The clock was taken down and removed 
into a houfe, where it was not attended to till 
September 28th, 



Clock too jaft mean time Sept. 29th* 
do. • • ' • • 30th. 
do. . . OA. 7th. 

do. . • • • 1 8th. 
do. • • • 26th. 



9 

9 

10 

12 
H 



30.4 
39-5 
47-4 
53 -o 
24-3 



Daily gain. 
. 9.1 

• 9-7 
. 1 1.4 

• 11*4 



Nov. 2 ad. Clock ran down, wound it up, fet it a-go- 
ing and lowered the pendulum bob. 



k too faft mean time Nov. 


24th. 


. 16 


23 


do 


26th. 


16 


28- 


do. . . Dec. 


4th. 


. 16 


30 


do. • • • • 


6th. 


16 


37' 


do. . . . 


8th. . 


16 


.38.5 


do* • • • • 


1 6th. 


x6 


40.5 


do* • • • 


rSth. 


. 16 


44 


do* • • . • 


2tft. 


16 


5* 


do. . 1798* Jaiiu 


ift. 


«7 


31 



Daily gaift. 

• 3 

. 0.2 

• 5-5 

. 0.7 

• 0.2 

• 1.7 

• 2.7 

• 3.5 



Jan. 2d. Stopped the clock aboot 19 minutes and 
lowered the pendulum bob. 



Clock too flow mean time Jan. 
do. . • • • 
do. . . 



yth. . 


i 41 

I 21 


8th. . 


I 20 


9th. . 


r 22 



0.3 daily gain. 
2.0 daily lofs. 
i.o do. 



do. 
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; <» 


do. 


• 15th. 


• I 28.2 


do. . 


i6tli. 


. I 88 • 


do. 


23d. 


. X 44 ' 


do. 


24tll. 


• > 43 ' 


do. 


28th. 


• I 50 


do. 


Feb. 7th. 


. 2 24.6 * 


do. 


9th. 


• 2 35.6 • 


do. . 


i2th. 


. c 41.6 * 


do. 


21ft. 


• ^ 53-5 ' 



0.8 

2-3 


dsuljesia. 
daily Tofs. 


I.O 

«.7 


d^lygun. 
daily loft. 


3-5 


do. 


55 


do. 


2.0 


do. 


'•3 


do. 



1797. 

The refults of the obfervations made at Natchez for the Longitude. 

March 3d, Longitude weft from Greenwich by a lunar h / » 

obfervation the D from the O . • • 6 6 24 

do 6 6 41 

do. 6 5 54 

4th. .do • . *6 6 33 

do. • • • • • • 6 5 37 

6th. .do 6 4 27 

17th. .dp. • • . . • • 6 5 48 

2ift. .do 652 

do. . • • ... • & 6 34 

22d. .do ^ 5 34 

23d. .do. ^ ^ 37 

June 1 2th. • do. byanimmerfionof the iftfatelliteof If 6 6 5 

Sept. 28th. . do. ^ 6 6 23 

30th. .do. 6 6 13 

0€t. 25th. . do. by an emerfion of do. . . 6 6 15 

Nov. 24th. . do. . 6 5 58 

Dec. 3di . by the beginning of the luiiar eclipfe '6 5 36 

do. beginning' of total darknefs . 6 6 6 

do. end of total darknefs . . • 6 5 29 

do end of the eclipfe • • . 6 5 38 

7th. • By an emerfion of the 2d fatellite of 7/ '6 6 5 

17th. • do. / • 1 ft fatellite • 6 5 58 

24th. • do. . . do. • • 6 6 12 

1.798. Jan. 4th. By an immerfion of the 3d fatellite •,55^ > 1 

do. emerfion do. . . . 6. o 47 

The immerfion of the fame fatellite by") , - rH 

de Lambre's Tables | O 2 50 

Emerfion of do. by de Lambre's Tables 6 4 57 

8th. . Emerfion of die 2d fatellite . . ^ 5 43 

9th, . • • do. . ift . . . 6 5, 57 

15th. . do. . " 2d . . . 6 5, 27 

i6th. . do. . ift . ' . . 6 5 45 

33d. 



THERMOaiETRICAL OBSERVATIONS. 189 



23d. 



Feb. 9th. 

1 6th. 



By a lunar obfenration, the P from") , 

the 0. 3 ^ 

do. the > from Aldebaraiu 6 

By an emeriion of die td fatellite 6 

By an imxnerfion of the 3d do. 5 

do. by de Lambre's Tables 6 



5 

5 

59 

3 



41 
6 



26 



The longitude of Natchez is ftated in the 4th volume <^ the Tranfac- 
tions of the American Philofophical Society^ page 451 9 at 16^ 15' 46' 
weft from Philadelphia, or 910 29' 16" which is equal to 6** 5' 57" weft 
from Greenwich. — ^That determination includes all the foregoing obferva- 
tions previous to the loth of January, except the immerfion, andemerfion 
of the 3d fatellite* on the 4th of that month, which from the imperfedioa 
t)f the tlieory were omitted. 

Vol. V. C c Refult 



♦ I have lately been fumiflied by Jofe Joaquin de Ferrer, an ingenious 
Spanifh gentleman, with a number of valuable aftronomical obfervations, 
which he has made at di£Ferent places on this continent : among them there 
are three on the eclipfes of Jupiter's fatellites made at la Guaira» which 
correfpond with an equal number of mine made at Natchez. — ^They are 
the following : 



' 79S • r Emerfion of the 3d fatellite of % obfervO 
Jan. 4th. < ed by Mr. de Ferrer at la Guaira' J 
(.Obferved at Natchez 



do. 



IDifference of meridians 

CEmerfion of the ad fatellite of If obferv- 
8th. \ ed by Mr. de Ferrer at la Guaira 
(.Obferved at Natchez 

Diflference of meridians 



do. 



Mean 



Apparent Time. 
h f If 

10 9 51 

8 3« 5« 



} 



r Emerfion of the i ft fatellite of If obferv- 1 
9th. \ ed by Mr. de Ferrer at la Guaira J 
(.Obferved at Natchez 

Difference of meridians 



1 38 



8 54 II 
7 15 58 



1 3^ 13 



9 54 40 
8 16 31 



I 3^ 9 
I 38 7-3 



The telcfcopes ufed by Mr. de Ferrer and myfelf were both acromatic, 
and nearly of the fame magnifying power, (that is about 1 20), the difference 
of the meridians will therefore require no correction on account of the dif* 
ference of the inftruments, and may be fafely taken as above ftated : by 
which it appears that the town of Natchez, is 1^ 38* 'jf*,^ or 24° 31' 49" 
weft of la Guaira. — ^The latitude of la Guaira as determined by Mr. de 
Ferrei is lo' 36' 40^ N. 
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Rcfult of the obfcrvations for the latitude of Natchez. 

Obferved Zenith Diftaaces of the foUowing Stars. 

Face of the Seder EaQ. 

)3 Taur 

1797. 



March Ath. . • . 


$ Tauri. 

f It 


Caftor. 


Pollox. 

3 2 58 ». 

3 3 I 

3 » 58 
3 a 56 


5th. . . . 
7th. . . . 
8th. .. . 


• 3 7 59 *• 

• 3 7 57 
•380 


45 56 M. 

045 5S 
45 56 


Means 


• 3 7 58.7 


45 55-9 


3 » 58-2 



Face of the Sedor Weft. 



9th. 

10th. 
14th. 
f7th. 
1 8th. 
19th. 
20th. 

22d. 
23d. 

April 7 th. 



3 8 58 

3 858 

3 8 54 

• • • • • 

3 8 SS 

3 8 57 

3 8 56 



Means 3 8 56.3 

Means face eafl . . • • 3 7 58.7 



Means • • 
Refradions 



3 8 27.5 
+ 3-' 



True zenith cUftance ... '3 8 30.6 



o 44 SS 
o 44 57 
o 44 50 



o 44 56 



o 44 54.5 
o 45 55.9 



o 45 25.2 
+0.7 



o 45 25.9 



340 
3 3 59 



3 S S^ 



3 3 58.3 
3 2 58.2 



3 3 28.2 
+ 3 



3 3 3»-2 



Mean declinations March 15th. . • • • 28 25 20.3 n. 
Aberrations • • • • +'*7 

Nutations • . » • • — i.o 

Semi. ann. equations . • • • +<^*5 



True declinations 
True zenitli diftances applied 



. 28 25 21.5 
•+3 8 30.6 



Latitudes N« .. . . ^ 3' 33 52.1 



32 19 1.9 M. 
+ 2.1 
+6.9 
+ 0.4 



32 19 1 1.3 
1—0 45 25.9 



3' 33 45-4 



28 30 10.7 M. 

+O.S 

+3.4 
+0.3 



28 30 15.2 
+3 3 3i*» 



3133 46.4 



Lat. by )8 Tauri 
do. Caftor 

do. Pollux 

Heaft lat. N. 



31 33 5«» 
3« 33 45-4 
3» 33 4^-4 

31 33 48 nearly. 

Jstrmmcal 
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Afironomicaly and Thermometrical Obfervations^ made at 
the City of New- Orleans on the MiJJilfippu 

1799. 
Jan. loth. Set up the clock, thermometer 70° in the 

afternoon, 
nth. Cloudy all day, thermometer 73"* in the 

afternoon. 
1 2th. Cloudy with mift, thermometer 72"* in the 

morning, fell to 65° in the erening. 
13th. Cloudy in the afternoon, thermometer 70* 

in the morning, fell to 64° in the evening. 
14th. Hear, thermometer 62'' in the morning, 

rofe to 63° in the afternoon. 

Equal atiitudet of the Sun. 
A. M. 9»» 6' 4*\ P. M. 2»» 53' 3". 

Emerjton of the ift fatcUitc of If obfcrved at 6^ lo' 37'' 
P. M. — ^Night clear, belts diftindt, magnifying power 120. 

15th. Clear day, thermometer 6i° at fun rife, 
role in the afternoon to 68^ 

Equal altUudet tfthe Sun> 
A. M. 8«» 5a' 25". P. M. 3»» 6' 48". 



Set up the Scftor of fix feet radius. Face to the eafl:. 

Obferyations on die parage of the ]> over If , and three of his fatellites. 



2d. SatelTite immerfed at 

I ft. do. • 

II began to immerfe at 
V immerfed at 

4th. Satellite immerfed at 

I ft. do. emerged at 
71 began to emerge at 

II emerged at 
4th. Satellite do. at 





35 



26 




41 


7 




44 


5 




46 


22 




53 


47 P. M. 




a 







4 


42 




6 


50 




16 


48 



C c a 



The 
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^ llie 5 J fatellite at the time of its immerfion was obfcured 
by a Tmall cloud, and as it emerged about the time that 11 
ivas y emerged, it was not attended to fo accurately, as to 
entitle it to a place among the obfervations. 

1 6th. Cloudy with rain, thermometer 62'' at fun 

rife, fell in the afternoon to 59''. 
* 17th. Cloudy with rain, thermometer 58'' at fun 

rife, rofe in the afternoon to 67''. 
1 8th. Cloudy, thermometer 59"* in the morning, 

rofe in the afternoon to 6 1 *. 
19th. Clear, thermometer ^S"" at fun rife, rofe in 

the afternoon to 66"*. 

£qua/ altUudet of the Sun, 
A. M. 9»» 10' 47^ P. M. 2^ 46' ID". 

Obferved zenith diflance ^ Andromedas 4 36 a8 k. 

do. . • i8 Tauri .131 6 «• 

do. • • . Cador • 2 22 15 n. 

do. . . Pollux . X 26 35.5 s. 

20th. Clear in the morning, cloudy in the even- 
ing, thermometer 60"* at fun rife, rofe in the 
afternoon to 69''. 

Obferved zenith diftance « Coro. Borealis t^ 32' 52*^ s. 

Equal altitudes of the Sun. 
h / // h » // 

A. M. 9 40 27, P. M. 2 15 49«5. 



2 1 ft. Cloudy all day, clear in the evening, ther- 
mometer 60"* in the morning, rofe to 69** in 
the afternoon. 

Emerjion of the id fatellite of If obferved at 8^ %' 9'' 
P. M. — Belts diftindty magnifying power of the telefcope 

120. 

Obferved zenith diftance i8 Tauri • i 31 10 s. 
do. • • Caftor • a 22 14 n» 

dcu •** • FoUox . • X 26 31-5 s.. 

a2(L 
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2 2d. Clear day, thermometer 61*" at fun rife, rofc 
in the afternoon to 72^ 

Equal altitudes of the Sun. 
A. M. 9* 36' 39". P. M. 2^ 18' 18". 










/ 


ft 




Obferved zenith diftance /8 Andromedse 


4 


36 


29 


N. 


do. 


. /3 Tauri 


X 


11 


9 


9. 


dol 


Caftor 


2 


22 


12.5 


S. 


do. 


Pollux 


I 


26 


35-5 


s. 



23d. Clear day, thermometer 66° at fun rife, 
rofe in the afternoon to 74''. 

o ' ft 
Obferved zenitli diftance «r Coro. Borealis 2 32 51 s. 
do. • . i9 Andromedx 4 36 30 v* 

Turned the face of the Sedor to the weft. 

Obferved zenith diftance of Pollux . i« 28' 16" »• 

24th. Clear day. thermometer 68° at fun rife, 
rofe in the afternoon to 77°. 

Obferved zenith diftance of « Coro. Borealis t^ 34' 34" $. 

Equal altitudes of the Sun, 
A. M. 8^ 54' o'\ P. M. 2"^ 59' 33". 

The equal altitudes of this day are doubtful 2 or 3 fe- 
conds, from the violence of the ivind. 

Obferved zenith diftance fi Andromedae 4*' 34' 49" m. 

The above zenith diftance is doubtful^ from the eflfeA of 
the wind on the plumb-line. 

Obferved zenith diftance fi Taurt . i 32 47 s. 
do. • • Caftor . 2 20 35 n, 

do. . . Pollux • I 28 17 8. 

a5th. • Heavy fog In the morning, thermometer 
70** at 6 o'clock A. M. and 79"" in the after- 
noon. 

Obferved 
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9 t 

Obfcnredzemthdiftanccx>f ^ Andromed* 4 34 46 m. 

do. . . ^ Tauri . i 32 50 s. 

26th. ^^' • # Core. Borcalis 2 34 31.5 s. 

Clear till 9 o'clock A. M. afterwards flying 
clouds, thermometer 75"* all laft night, rofc 
in the afternoon to ^^'*. 
27th. Cloudy with fine rain — ^the thermometer 
continued at 77"* all laft night, fell to 68* at 
2^ P. M. The wind which had been foutherly 
fmce the loth, fhiftcd to the north, and the 
mercury fell to 56° in the evening. 

Feb* 6th. Equal ahitudes of the Sun. 

A. M. 9»» 18' 44*. P. M. 2^ 23' 44\ 
» « ■ lit 

7th. and. 8th. Heavy rain, accompanied with 
fliarp lightning, and heavy thunder. 

gth. Clear — ^the thermometer 36'' at fun rife, 
rofe in the afternoon to 57*'« 

loth. Clear — ^the thermometer 30** at fun rife, 
rofe in the afternoon to 60°. 

Emerjion of the ad fatellite of If obfervcd at 9** 10' 26". 
— :Very clear, bcks diftind, magnifying power of the tclc- 
fcope 120. 

iith. Clear — the thermometer 31* at fun rife, 

rofe in the afternoon to 65*. 
1 2th. Clear — hoar froft — ^thermometer 38'' at fun 

rife, rofe in the afternoon to 71*. 
17th. Clear — the thermometer 59'' at fun rife, 

rofe in the afternoon to 74°. 



Equal aliitudei of the Sun. 

A. M. 9" 33' 16". P. M. I* sf Si"- 



Latitud. 
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# 



Latitude by B Andromedx . 2g 57 27.3 

do. . fi Tauri . • 29 57 30.0 

do. . Caftor . • 29 57 29.3 

do. . PoUux . • 29 57 25.1 

do. . « Coro. Borealis • 29 57 31.6 

Mean Latitude north . • 29 57 28.7 



The aboTe determination differs but 16". 3 from the latitude of New- 
Orleans as ftated in the requifite tables, and which may have arifen from 
the obfervations being made in different parts of the city. 

Longitude of the city of New-Orleans, deduced from the eclipfes of y, 's 

fatellites. 

Daily lofs. 



1799- 

Jan. 14th. 


Clock too flow 


mean time 


1 

9 


56 


15th. 
19th. 

20th. 


... do. 
. • . do. 
.- . . do. 


. . a 

» • • 
• 9 * 


10 
12 
13 


33 
59 
37 


2 2d. 
24th. 
Feb. 6th. 


. . a do. 
a a a do. 

... do. 


• a . 
... 

a . . • 


16 
24 


49 

» 

«7 


17th. 


a . . do. 


• » • 


29 


6 



/ 



37 





36.5 





38 





36 





36 





38 





»5-4 



From the 24th of January, till I left New-Orleans, I was engaged in 
decking, and rigging a fchooner, to tranfport our baggage, apparatus, and 
provifions alone the coaft, and therefore unable to attend conftantly to the 
going of the clock, which was fet up in a place much expofed, and pro- 
bably the cafe was by fome accident (bifted a fmall matter between the 6th, 
and 1 7th of February, from the pofition it had when fet up : This appears 
likely from the rate of the clock's going during that interval. 

An emerfion of the ift fatellite of y. was obferved on the I4tfa of Janu- 
ary at 6** 10' 37'' P. M. — ^thc clock was then too flow mean time 10' 
05'', the obfervation was therefore made at 6** 20* 42" mean time, from 
which deduA 9' 48" the equation of time, and the remainder 6** 10' 54" 
will be the apparent time, which deducted from 12** 12' 19" the apparent 
time at Greenwich by the tlieory, the remainder 6* i ' 25" will be the 
difference of meridians. 

An emerfion of the lil fatellite of 11 was obferved on the 21ft of Janu- 
ary at 8* 2' 9" P. Ma The clock at the time of obfervation was ia' 34" 
too flow mean time, the obfervation was of courfe made at 8^ 16' 43'' 
mean time, from which dedudl 1 2' o" the equation of time, and the re- 
mainder 8** 4' 43" will be the apparent time of the obfervation, which 
deduded frona 14'* 5' 43", the apparent time at Greenwich by the theory, 
the remainder 6^ i' 00^' will be the difference of meridians. 

Ott 
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On tke loth of February at 9^ 10' 26" P. M. an cmerfion of the id 
fatellite of "4 was otfiirved, the'cTock was then 26' 26" too flow mean 
tinie« die obfervation was therefore made at 9** 36^ 53" ihean time, from 
which dedudt 14' 38" the equation of time, and the remainder 9** 22' 14" 
will be the apparent time of the Obfervation, which taken from 15** 22' 5'' 
the apparent time at Greenwich by the theory, the remainder 5*» 59' 51" 
will be the diflPerence between the meridians. ^ 

The longitude given by the 2d fatellite, ^oes not appear from die theory 
to be entitled to more than half the weight of either of tliofe by the firft ^ 
this being admitted, the longitude will be had as below. 

Longitude weft. 
By the emerfion of the ift fatellite! • • 6'* - i' 25" 
on the 14th of Jan. *♦ j . . 6 1 25 

By .do. . onthe 2iftof Tari.l ' a I ^ 

By an emerfion of the 2d fatellite! 

on the loth of Feb. f • • '5 59 5' 



Mean .. . . . 6 o 55=9b« 14' weft 
from Greenwich, or i*' o' 21''= 15° 5' 15" weft from Philadelphia. 

The longitude of the city of New-Orleans is fet down in Robertfon*s 
Navigation at 89^ 54' o' or 5^ 59' 36" weft. In theVequifite tables at 
890 58* 45'- or 5* 59' ss" W. and by the French academicians* at about 
90® or 6^ weft from Greenwich — The difference is not confiderable, and 
perhaps the refult of my obfervations may agree with the foregoing autho- 
rities ftill more nearly; when compared with correfponding ones, or dthers 
made about the' fame tin^e, at any obfervatory the longitude of which has 
been accurately fettled. 

The obfervations oa the paiTage of the ]> over y. , and three of his fa* 
tellites, before mentioned, will be reduced to apparent time, by adding 
34" to each obfervation. 

■ f M 

Obfervations made on the tranfit of 9 in May 1799 at 
Miller's place on the Coenecuch river, commonly, 
(though erroneoufly),' called the Efcambia, in lat. 30'' 
- 49' 33' N. by meafurcment, from the fouth boundary 
of the United States, and due fouth from the end of 
two hundred and forty-eight miles, and one hundred 
and eighty-fix perches eaft from the Miffiffippi, in the 
parallel of 31^ N, lat 

May 2d. The iaftruments arrived in a boat from the 
head of Penfacola-Bay. 
Vol. V. D d 3d. 

* Ezpofition du calcul par de la Lande 1762* 
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3d. Put up the clock and^fet it to apparent time 
nearly. 

Eqwti Mtuici of the Sum. 
5* 20*» aa' 34». 4«» i^ 37' 27". 



4th. 



5th. 



£qual abituJa of the Sun. 



d «b ^nf 



4« 20" 30' if\ 5« 3" 29' 5r. 



Equal altitudes of the Sua. 
5^ 20^ 22' 47". 6<« $^ 37' 45" 



6th. A^ ^9^ 9 appeared beaatifully defined through a mid* 
dling heavy fog on the bee of the fan» at ai^ the fog dif- 
appeared. 



iTie internal contact at tlie egrefsl 
was obferved by myfelf at J 
llie external do. at 



22 45 24 
22 48 29.5^ 



The external contad is certain within the ^ of a fecond^ 
—Magnifying power of the telefcope 200. 




Thefezternal do. at 

Magnifying power of the telefcope 35. 

« 

The* internal conta<a at the egrefsl 
was obferred by zny afiiftaaty • 
Mr. David GiUifpie at J 

llie external do. at 

Magnifying power of the telefcope 25* 



22 46 21 
22 48 14 



22^ 46 21 

22 47 5» 



Equal ahitudeyof ibo Sun. 
^^ %0^ 15' 21". f 3«» 45' 36". 



Tfccj 
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The rate of the clock's*/going deduced from the equal altitudes. 

O II 



May 4th. Clock too faft mean time • 3 23 * '* 



5th. . .do. ... . 3 34 

6th. . . do. • . . . 3 5x ' • o J 

7th. . . do. . . . 4 6 • • ^ 'J^ 

The clock was 4' 5" tx)o faft mean time when the Dbferrations on the 
tranfitof ^ were made» and the equation of time 3' 44'' additiye to tlie 
mean time, the difierence therefore between 4' 5'' and 3' 44" being deduct- 
ed from the obfervations will give the apparent times. 



^ Lunar obfcrvation made near the mouth of the Chatta^ 

bocha. 

It was my original intention to have taken charts of 
the fouthern parts of all the rivers interfered by the 31ft 
degree of N, lat. and falling into the gulf of Mexico be- 
.tween the MiffifDppi, and St. Marks : But having no bu* 
finefs up or do^n the Paflcagola, (which is a large river 
and navigable for boats of burden many miles above the 
boundary), it was omitted. — The Chattahocha, or as it is 
fometimes called the Appalachicola, is a river of more 
importance than the former, and a map of it from the 
boundary to its mouth was a defirable objc£b ; but owing 
to the precipitate manner we had to leave the country in 
confequence of the hoftile difpofition of the Indians, and 
defcending the river partly in the night, it was impoflible 
to take a Iketch of it with any tolerable degree of accu- 
racy. — About 4 minutes of a degree north of the entrance 
of its weftern branch into St. George's Sound, I found the 
latitude to be about 29"* 46' 51' N. — At the fame place 

'D d 2 on 

• The clock was welffaftened to a poft fet 34^ feet in the ground, but 
being neidier covered, nor furrounded by any building, and feveral hun* 
dreds of Indians in our camp, feme individuals of whom w£re frequently 
leaning againft tlie poft, (though admonifhed to the contrary), which cir* 
cumftance might produce a fmall irregalarity in the going of the regulator. 
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on the bank of the weftern branch, the following obfer* 
vations were made to determine the longitude. 





Watch NO I. 


Watch N® 2. 


Double alt. 0's upper limb 


1799. 


d h ' // 


d k .1 It 


/ // 


Sept. 


22 20 23 17 


22 20 23 38 


61 3 




22 20 23 46 


22 20 24 8 


61 47 10 




22 20 24 II 


22 20 24 S3 


i' ^7 30 E^^ of s„. 




22 20 24 49 


22 20 25 II 


i^ '^ ^° tant addict 




22 20 25 19 


22 20 25 41 


62 24 40 




22 20 26 19 


22 20 26 42 


62 49 50 



Means 22 20 24 37 22 20 24 59 62 2 28 

The obfervcd times, and diftances of the Q's and D 's neareft limbs. 

Dift. of the limbs. 



d h / »/ 


d h ' ff 


/ » 


22 21 8 


22 21 34 


74 45 


22 21 43 


22 21 I 9 


74 44 30 


22 2 t I 24 


22 21 I 49 


74 44 30 


22 21 1 57 


22 at 2 23 


74 44 20 Error of Scx- 


22 21 3 20 


Z2 21 3 49 


74 44 tant add 10". 


22 21 4- 13 


22 21 4 40 


74 43 50 


22 21 4 38 


22 21 5 6 


74 43 40 



Means ^2 21 2 20 


y. 21 2 47 

Watch NO 2. 

d h » /' 

22 21 8 26 
22 21 9 3 
22 21 9 37 
22 21 IQ 30 


74 44 i^ 


Watch N° I. 

d b / '/ 

22 21 7 58 

22 21 8 35 

. 22 ai 9 8 . 

22 21 10 I 


Double alt. G 
/ // 

79 H 
79 ^7 30 

79 40 30 

80 I 


Means 22 21 8 55 


22 21 9 24 


79. 35 45 



tant add lo"* 



The firft and tliird fets of obfervations were made to determine the 
error of the watches and their rate of going. By the firft fet of obfer- 
vations watch N**. I appeared to be too flow 13'' and N®. 2 too faft 9". 
fiy the third fet made about 44^ minutes after the firft, the watch N^. t 
was too flow 23-' and N®. 2 too faft 6" — Whence N®. i loft 10" in 44^ minutes 
and No. 2 loft 3" nearly in fame time. Tne errors of the watches reduced 
u?. the tims of the lunar obfervation and applied to it will give 22^ 21** 2' 41"* 
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for the correct .apparent dine. The longitude of the place of obfervation 
was eftimated at 5^ 39' weft frpm Greenwich. From the latitude of the 
place, the apparent time of the obfervation, and the eftimated longitude, 
the true altitude of the | 's centre comes out 64^ 53' 5 2" and that of the 
O's 38^ 14' 50'' — from which the longitude will be had as follows : 



^ 's true altitude 
0's do. 

Difference true altitudes . ' 

^ 's apparent altitude 
O's . do. 

Difference apparent altitudes 
Apparent diffc D 's and 0's c 



64 53 5» 
38 14 50 



centres 



Sam 

Difference 

i Sum • • 
i Difference 
D 's apparent altitude 
D 's true altitude 
0's apparent altitude 
0's true altitude 



Difference true, altitudes 
i Difference true altitudes 



True diftance .... 
Dift. at Greenwich at noon the 23^ o 
Do. . • • 23 3 

Difference between the ift and 2d 
Do. between the 2d and 3d 



: i6 39 a 


S 

S 

c. S 

. S 

c. S 

. S 

• 

s 

c.S 
. S 




. 64 29 58 
. 38 15 56 

26 14 2 

. 75 i6 4 


• 


loi 30 6 
49 2 2 




50 45 3 
24 31 I 
64 29 58 CO. or 

64 53 5* • 
. 38 1$ s^ CO. or 

38 14 50 • 

26 39 2 

13 19 3' • . 

67 43 46 . . .. 


9.8889664 
9.6180087 
0.3660068 
9.6276060 
0.1050480 
9.8950616 

39.5006975 

197503487 
9.3626315 

10.3877172 


67 43 46 . . 


9.5786170 


37 27 22-5 • 

2 


9.7840145 


74 54 45-0 
" 76 14 17 

74 45 57 





I 19 32 p. L. 3547 
I 28 20 P. L. 3091 

. 0456 =: z^ 42' 4'' 
which 
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vhich auMed to a j days viU giv« for the time at Gitenwich 2 $< t^ 42' 4" 

fhrni which dedudt the apparent time of the obiervation 22 21 2*41 

Longitude of the place of obfenration weft • • ^ 5 -39 23 



The above determination of the geographical pofition 
of the place of obfervation, is probably as correct, if not 
more fo, than in our beft charts. From this example it 
may be feen with what eafe^ both the latitudes, and lon- 
gitudes of places may be determined on land for common 
geographical purpofcs with a good fextant, a well made 
watch with fecotids, and the artificial horizon, the whole 
of which may be packed up in a box of 1 2 inches in 
length, 8 in width, and 4 in depth. 

- This paper being now carried to the length intended, 
and embracing the objedts propofed, I have only to add 
Jthat 

I am with fmcere efteem, 

Your friend, &c. 

ANDw- ELLICOTT. 

Mr. Robert Patterson, 

V. P. American Philofo- , 

phical Society, 



No. 
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No. XXL 

AJironomical^^ and Thermometrical Obfervations^ made on 
the Boundary between the United States and His CatboUc 
Majefty. By Andrew Ellicott. 

Phil4delphla, Sept. 23d, i8oo* 
Dear SiRy 



r 



'T is with real pleafure, that I embrace this op- 
portunity of prefenting through you to the A- 
merican Philofophical Society the following agronomical 
and mifcellaneous obfervations, made on the boundary 
between the United States, and His Catholic Majefty. 

So far as this addrefs can be confidered as a mark of 
'Kfped, you arc entitled to it from the fervices you have 
rendered this country, in the uniform attention, and the 
judicious manner, in which you have difcharged the 
labcHious duties, of profeflor of the mathematicks in the 
univerfity of Pennfylvania : But excluflve of this, you 
.are entitled to it from me in a more particular manner^ 
as the preceptor of my youth, and at all times fince, my 
difintercftqd friend. 

1 feel a confidence that any errors, or inaccuracies, which 
may be found in the following work, will not only meet 
with your indulgence, but with that of every other pcrfon 
of fciencc, acquainted with the difficulties under which 
. I laboured. — To William Dunbar, Efq. of the MifrriTippi 
Territory I feel myfelf under the greatefl obligations, 
fqr his affiftance during the fhprt time he was with ois ; 
his extenfive fcientific atquirements, added to a Angular 
.facility in making. mathematical calculations, would have 
reduced my labour, to a mere, amufement, if he had 
.cominued. — ^To my affiftants MefTrs. Gilleifpie, Ellicott, 
junr^. and Walker, the former of whom adled as fur- 

\cvon 
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veyor, I have likewife to acknowledge my obligations, 
for the promptitude with which they executed the orders, 
they received, and the aid they gave me in making the 
obfer vat ions. 



An Account of the Apparatus ufed on the Boundary be^ 
iween the United States and His Catholic Majefty. 

On behalf of the United States we had, 

iftly, One zenith fedtor of nearly fix feet radius limi- 
lar to the one made by Mr. Graham for Dr. Bradley 
and Mr. Molyneux, with which the aberration of the 
ftars, and nutation of the earth's axis were difcovered, and 
the quantities determined. 

adly, Another zenith fedlor of 19 inches radius to 
be ufed when the utmoft accuracy was not neceflary, 
and where the tranfportation of the large one could not 
be effedled without great expenfe and difficulty. Thefe 
inftruments were principally executed by my late worthy, 
and ingenious friend Mr. Rittenhoufe, except fome ad- 
ditions which I have made myfelf. The plumb lines of 
both fe(Sors are fufpended from a notch above the axis 
of the inftruments, in the manner defcribed by the Rev. 
Dr. Malkeiyne theprefent Aftronomer Royal at Green- 
wich, in the introduction to the firft volume of his 
Aftronomical Obfervations. A particular defcription of 
thofe inftruments is rendered unneceflary, by being ac- 
curately done in a number of fcientific works, particularly 
by M. de Maupertuis in his account of the meafurcment 
of a degree of the meridian under the arftic circle. The 
fedor is of all inftruments the heft calculated for raea- 
furing zenith diftances which come within its arch. The 

large 
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large 6n€ above mentioned extends to 5 degrees north, 
and fouth of the zenith, and the fmall one tobctweea 
8 and 9 degrees. Stars when fo near the zenith are in- 
fenfibly afiedled by the different refractive powers of the 
atmofphere arifing from its different degrees cf denfity, 
add to this that the error of the vifuai axis is completely 
correfted by taking the zenith diftances of the flars with 
the plane, or face of the inftrument both eaft and weft^ 

3dly, A large aeromatic telefcope made by Mr. DoU 
land of London, which exclufive of a terreftrial eye piece 
which magnifies about 60 times has three other ^yc pieces 
for celeflial purpofes, the magnifying powers are 120, 
aoo, and 300, the firft I generally ufed. This inftru- 
ment for producing a well defined clear image is exceed- 
ed but by-few refiedlors. 

4thly. A tranfit and equal altitude inftrument, which 
I conftrudled and executed in the year 1789, and ufed 
in running the weftern bbuiidary of the ftate of New 
York, and afterwards in running the boundaries of the 
diftrifl: of Columbia, and rhe principal avenues in the 
city of Wafhington. It i^ mentioned in the 4th Vol of 
the Tranfadiions of the American Philofophical Society, 
No. 6. page 49. 

5thly. Two aeromatic telefcopes for taking fignala 
with Aiding tubes, one of them drew out* to upwards of 
4 feet, and the other to about 1 5 inches, — the latter for 
its length is remarkably good, it Ihews the fatellites of 
Jupiter very diftindtly, 

6thly. A regulator which I executed in the year 1784. 

7thly. An inftrument of 8 inches radius for taking 
horizontal angles, made by the late Mr. George Adams 
of London, and fimilaf to the one defcribcd by M. de 
Maupertuis in the work already mentioned. 

Sthly. Three brafs fextants ; one of them executed by 
Mr. Ramfden in a fuperiot ftyle. It is 7 inches radius, 
and by the vernier divides to 20 feponds, which may he 

Vol; V. E e again 



2o6 ASTRONOMICAL and 

again fubdivided with cafe by the eye, aided with the mi- 
crofcope. This fextant I ufed in taking all the lunar 
diftances. 

9thly. A furveying compafs made by Mr. Benjamin 
Rittenhoufe upon the neweft, and mofl approved plan. 

lothly. Two excellent ftop watches, with fecond hands, 
to be ufed if any accident (hould happen to the regulator, 
or at places to which it could not be taken. 

iithly. Two excellent cafes of drawing, and plotting 
inftruments. 

I2thly. Two copper lanterns to be ufed in tracing 
meridians, and giving the direction of lines when deter- 
mined in the night by ccleftial obfervation* Thofe lan- 
terns had four fides, each 'fide )abput 4^ inches wide, and 
8 inches high : in the front of each is a flit, or aperture 
of about 5 inches in length, and 3 tenths of an inch in 
breadth ; through which a lighted candle is to be fcen in 
the night. To render this flit, or aperture more confpi- 
cuous in day-light, a flip of white paper was fometimes 
fattened to the copper on each fide of it, and at others 
a piece pf white paper was placed behind the lantern, 
which rendered the aperture very diftind, when the door 
which is on the oppofite fide to the aperture was opened. 
L. L. L. Plate V. are different views of the lanterns. 

1 3thly. An apparatus to fecure the water in ufing the 
artificial horizon again ft the effe(5ts of the wind : As an 
accurate knowledge of the time, is of the utmofl confe- 
quence in aflronomy, it is abfolutely neceflary that the 
obfervations for that purpofe be made with certainty. 
On this account I fhall be more particular in defcribing 
the method I have purfued for fifteen years, without find- 
ing it liable to any obje£tion of weight. It is well known 
that equal altitudes of the fun, or flars, afford the readiefl 
method of obtaining the time for occafional purpofes, and 
at land thofe equal altitudes mufl be taken from an ar- 
tificial horizon if a quadrant, or fextant be ufed. It is 

therefore 
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therefore necefTary that the water, or any other fluid 
made ufe of fhould be entirely free from any undulation 
both fore, and afternoon, when the obfervations are made, 
.which will not be the cafe if the furfacc is expofed even 
to a very light breeze, to efFed: this purpofe I have made 
ufeof the following. apparatus, viz. 

Plate V. Fig. i. reprefents a tin cup, about 2 inches 
deep, 5 inches long, and 3 wide ; it is well to have the 
bottom made heavy by fitting fome lead in it. This cup 
is to be filled with water and the wind kept from it 
by covering it with the roof (Fig. 2.) the ends, and 
lower parts of which are made of tin, and the. principal 
part of the fides, or inclined planes are of talc or ifinglafs ; 
which fhould be of a good quality, and rendered fuf- 
ficiendy thin by feparating, and taking off a number of 
laminae with the point of a penknife. The lower part of 
the roof fhould be fo conftru(fted, as to go down into 
the cup about 3 tenths of an inch. The degree of incli- 
nation of the planes, forming the two fides of the roof is 
of little importance. The planes of the one I have al- 
ways ufed fland nearly at right angles to each other. The 
lower part of the roof fhould go eafily into the cup, 
becaufe it fometimes happens that the evaporation from 
the water, will be fo abundant as to cover the ifinglafs, 
and render the ima^ of the Xiin which is refleded from 
the. water obfcure: .in that cafe the roof nmft be removed 
41 few feconds of time, and the particles of water on the 
ifinglafs will difappear. As the ifinglafs when properly 
reduced will be very thin, aad confequently tender and 
delicate, it is neceflfary that it fhould be defended againfl 
accidents when not in ufe, for this, purpofe a cafe of tin 
fuch as reprisfeoced hy Fig# 3. will be found convenient. 
The equal altitudes in the following WQrk, with a few 
ex^ceptions, were taken with fextants, fometimcs by three 
perfons following each other as quick as poffible, the 

E e 2 correfponding 
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correlponding forenoon, and afternoon obfervations, were 
added up in feparate fums, and divided by the number 
of terms for the means, ty which they were reduced to 
a fingle expreffion, as entered in. the: journal or diary. 
The three fextants gave nine obfervatibns, and it frc^ 
quently happened that the extrcincs of thfe nine obfer- 
vations> did tiot difierxhore than i ori^ feconds.. After 
the forenoon obfervations were made, the. fextants were 
carefully laid away, care being taken not to touch the 
indexes till th6 afternoon obfervations were completed. 

i4thly. Two two-pole chains of the common con^- 
ftrudion. . ' . 

The apparamsxm the:Spani{h fide was much left coor 
fiderable : It confided of the following inftxuments. 

I ft. An excellent fextant^ which graduatfed by- the 
vernier to* lo feconds: it was prefented by William 
Dunbar, Efq. to Governor Gayofo, after tny arrival in 
that country. 

2dly. An aftronoraical circle executed by Mr* TVattgh- 
ton of London, for thf above mentioned William Dun- 
bsity and fold by him. to Governor Gayofo to be ufed on 
the boundary. This inftriunent is in itfelf a portaUe ob- 
fervatory, and executed in a mafterly. manner ;i^the dif- 
ferent circles are by the vernier; divided into 5 feconds, 
and may very eafily by the ^cyevaided: with the midm£- 
cope be again fubdivided^ The graduations appear to 
be perfed, fo J&r as human dexterity extends. This in- 
ftrument was fent away a few days before the Indians 
made an attack upon us at the mouth of £lint River. 

3dly. An old furveying compafs very (lightly rnade^ 
and was for a (hort time accommodated with a wooden 
fight, which was done (with coniiderable dexterity) by 
Mr. Patrick Taggert, a deputy furveyor on the Spanim 
fide, who was very ufeful in every ftage of the bufinefs. 

Obfervations 
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Obfervations made with the fix-feet Zienith SeAor on 
Union Hill near the "Miffiffippi river, for determining 
the firft point in the boundary between the United 
States, and His Catholic Majefty's provinces of Eafl; 
and Weft Floridas. 



1798, 

May 6th. 



Face of the Se^or Weft. 



7th. 



8th. 



9th. 



Obferved zenith diftance of 
do. . . . 
do. 

• . do. . 

do. 

do* • 
do. 

• • do. • 

do. 

do* • ! 4 
do. 
. . do. . 

do. • . 
do* • • 



« Andromedae 

Caftor 

PoDur 
« Andromedae 

Caftor 

Pollux 
/8 Pegaii 
« Andromedx 

Pollux 
It Pegaii 
m Coro. Borealis 

Caftor 
iBPegifi . 
4 Coro. Borealis 



2 
18 

2 
18 

I 
2 

30 

I 

36 

18 

I 

36 



II 

335 
19 
12.8 

33-3 
19.5 

'5 

12.6 

18.6 

135 
28.8 

33-2 
16.3 
26*2 



Face of the Sedor Eaft 



loth. Obfcrrcd zenith diftance of i0 Pegafi . 3 59 37.5 s. 

II th. . . do. • • • « Coro. Borealis 3 34 44 ^ 8. 

12th. • . do. • • . « Andromeds 3 o 32 ' 

do. . • • Caftor • i 20 10 

do. • • . Pollux • 2 28 38 

do. . . • « Coro. Borealis 3 34 46 

13th. • • do* • . • tfAndromedas 3 o 31 

do. .. . . . Caftor . i 20 8*.8 h. 

do. . . . Pollux^ • 2 28 38 s. 

do. . . $ Pegafi . 3 59 "40.5 H. 

14th. . • do « Andromedae 3 o 34 

* do. . • « Coro. Borealis 3 34 47 

15th. . . do. . . . « Andromedae 3 o 35 

do. . • Caftor . i 20 12 

do. . • . Pollux . 2 28 40 

1 6th. • . do. • . /B Pegafi . S 59 4<^ 



8. 
N. 
S. 
8. 

S. 



8. 

8. 
8. 

H. 

8. 
6. 



Refult 
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Latitude by « Andromedae . 
do. . Caftor 
do. . Pollux 


30 

30 

' 30 


59 
59 
?9 


45-7 

44-4 
4V.J 


do. . j8-Pegafi 

do. . a Coro. Borealis 


30 
30 


59 
59 


383 
45.1 



Mean Latitude north • • 3<^ 59 43*74 



From the rcfult of the above obfertations it appears that the obfervatory 
was. 16"- 2 6 or about one thoufand, fix hundred and forty-four feet and 
eight-tenths of a foot Englifli meafure too far fouth, which dldance was 
laid oflF to the north on a meridional line drawn from the obfervatory O to 
the point A, (fee Plate V* Fig 4. ). The point A is in a deep hollow, or chafm. 
—From the point A a vifta was opened both to the eaft and weft, and as 
near at right angles to the meridian as podible : but the point A being too 
low for doing it with certainty, the elevated pofition B caft from A, and 
diftant thirty-four perches, was pitched upon as the moft proper place for 
commencing our operations. The tranfit inftrument was accordingly put 
up at B, and the perpendicular or vertical fibre of the telcfcope, was 
brought to defcribe the prime vertical by taking equal altitudes of Ardlurus. 
~This was eflFedted in the following manner : a piece of timber T, flatted 
on the upper ddCi was placed at the point C, diftant from B fcventy-one 
perches, and at right angles to the vifta ; on this piece of timber at U, one 
of the copper lanterns already defcribed was placed on the 1 8th in the af- 
ternoon ; the tranfit inftrument being previoufly adjufted, and the vertical 
fibre which was a fingle thread of fpider's web, being brought to bifetfl 
the aperture in the front of the lantern. — A few minutes before the ftar in 
•Its afcent was expefted to appear in the field of the tclefcopc, it was elev«ited 
about forty-one and an half degrees : immediately upon tlie ftar's making its 
appearance, the horizontal fibre of the telefcope was brought to bifedl it, and 
kept upon it by gradually elevating the inftrument until the ftar arrived at 
the interfedlion of the fibres, at that inftant the elevating arc was faftened, 
and afterwards the clamp of the perpendicular axis was loofcned. On the 
morning of the 19th, the level of the inftrument was carefully examined and 
adjufted. A Ihort time before the ftar was expe<fted to appear in the field of 
the telefcope, in its defcent, the telefcope' was dire(5ted weft : as foon as the 
ftar appeared in the field, the clamp was faftened and tlie vertical fibre brought 
to bifcdl the ftar, and kept upon it by the fcrews which diredl the arm of the 
clamp until it arrived at the interfedion of the fibres. — The elevating arc was 
then loofened, and the telefcope taken out of the Y's and reverfcd ; a lighted 
candle having been previoufly put into another lantern fimilar to the firft, 
and placed on the fame piece of timber. The aperture of the fecond lan- 
tern was brought into the dire^flion of the vertical fibre (which fuppofe 
to be at «) by an afliftant at C, who received the necellary fignals for 
tliat purpofe from the obferver at B. — In the forenoon of the fame day the 
diftancc between the apertures of the two lanterns was carefully bifefted* 

which 
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which fappofc to be at S. The firft lantern was then removed and the 
aperture brought to coincide with the point of bifed^ion. In the afternoon 
of the fame day, the vertical fibre of the telefcope being brought to bifed 
tlie aperture of the lantern at S, Ar^urus was again obferved in its afcent, 
and the morning following in its defcent. — ^I'he inftrument was reverfed as 
in the firft cafe, and the aperture of. the fecond lantern which was now put 
on the flatted piece of timber V, placed about 1 8 inches below the firft, 
and brought truly into die direction of the vertical fibre by an aftiftant— 
The candle in the firft lantern at S was then lighted, and the flames of 
bo til were bifedled by the vertical fibre. Being by this obfervation con- 
vinced, that the telefcope moved accurately in the prime vertical, the line 
was then opened weft with that diredion, the diftance of two hundred and 
thirty-five perches to high water mark : as the inftrument then defcribed the 
prime vertical, the ofl^et into the parallel of latitude, (which became a 
tangent to the arc >, was laid oS to the north, being two and an half inches, 
where a hewn poft was fet up and furrounded'by a mound of earth.— At 
S, the tangent of an angle of 2' 36* 45'" having BC for its bafc was laid 
off to the north by mealuring from the middle of the aperture of the Ian- 
tern, the diftance of 10.68 inches, at the termination which fuppofe to be 
at r, a fine^mark was placed, which the verticle fibre was brought to bifed« 
— ^This mark gave the direction of an arc, which continued the diftance of 
ten miles, would again interfe^ the parallel of latitude, which would then 
become a chord to the arc, and the offsets be to the fouth, and fall within 
the vifta we were opening : by taking fo fmall an arc, the trouble and cx- 
pence of opening two lines through one of the moft impenetrable coun- 
tries in the world was avoided. 

At the termination of the firft mile! Ft. In. 
which was 85 perches eaft of the tranfit > i o |vas laid off to the fouth. • 
ftation at B an offset of J 

At the termination of the fecond mile 45 • do. 

do. . of the third .70. do. 

do. . of tlie fourth .89 • do. 

do. . of the fifth .99. do. 

do. . of the fixth • 911 • do. 

do. • ofthefeventh .94 • do. 

do. • of the eighth .88 • do. 

do. • of the ninth , • 5 9 • do. 

do. . of the tenth .29 • do. 

On the 1 7th of July, we moved our camp to Big Bayou Sara, about 
37" north of the parallel of 31° and 9.6 perches caft of the ten mile poft. 
On the 19th fet up the clock, and prepared to obferve fuch of the ei!lipfes 
of 2f 's fatellites as~ftiould be vifible while we continued at that ftation. 

Aug. 



^ 
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Auff 7.(L Equal mltstudei of ih€ Sm.'^ 

^ ^ A. M. 8* 9' 35*. P. M. s^ 46/ s^"^ 

Prepared to obferve an immerfion of the ift fatcUite of 
1^, — At 13* 43' a fitiall cloud.began to obfcure the moon, 
but Tf. and his fatellites contintied very bright till about 
13** 44' 26" when the ift fatellite began to lofe its luftre; 
^ At 13'* 44' 35" the cloud which appeared over the moon> 
extended itfelf almoft inftantaneoufly over the whole hemii- 
phere» and obfcured the ftars and planets. 

{•th. Equal attitudes of the Sun. 

^ A. M. 8>» 6' 41", P. M. i^ 48' 19". 

8th. ^^ttif/ allHudis of the Sun, 

A. M. 7" SY ^9"^ P- M. 3»» 56' 2". 

Qth. Emerfion of the 2d latdlite of % obferved at 13^ 13' 9''v 
^ The plan(it and his fatellites middling bright. Magnifying 
power of the telefcopc 1 20. 

Qn the 6th and 9th of this month, at the diflance of 9 miles and ninety 
perches from the fifft tranfit Hation B, and diftant from the point D Plate VI. 
10 miles and 5 perches, equal altitudes of « Delphini were taksn in the fame 
Inanner. as already related with Ardturus, to determine the dtre<^ion of our 
arc, which on a bslfe of 212.5 perchesj was 31 inches fouth of the prime 
vertical, which is equal to an angle of 2' 31" 6'". — This^ angle ought to 
have been but 2' 13* 59'", the difference o' 17" 7*' Was therefore the error 
of the arc to the fouth. Now fuppofe this error to have been gradually 
accumulating, which is very probable, it would at the diftance of 9 miles 
and 90 perches, (the fpace between the tranfit (lations), have carried the 
arc about e* feet V^ far to the ibnth : Bi^ft the tranfit at the diftance of 9 
miles and 9© perches f r unr die firft fhction, ought to have been 2 feet and 
7 inches north of the parallel, the difference uierefore of 7 inches is the 
diftance of the traniit to the north o^ the parallel at its fecond ftation, and 
vdiich is included in the offsets for the fecbnd arc to the termination of, 18 
miles, and 118 perdics fiuiu the'pcjfftt D. — On the 9th another are 
for 10 miles was laid off, making an angle of 2' 36* 45'" with the prime 
verlicaL The bafe wsts 21I.5 perches eaft, and the perpendicular 32 
inches north from the apertors of the lantern. 

12 th. Equai dkiiudei tf the Sun. 

' A^. M. 8^ 6' i^". P. M. 3»» 47' f. 

Vol. V. . ., ~F7 \ 15th. 

* The equal altitudes of the fun, and his paflage ovfer the meridian with 
the thermometrical obfervations when they occur, are entered accorviing to 
the civil account, the othsrs according to the mode of aftronomers. 
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f ^th Equal altitudes of the Sun. 

^^^' A. M. 8«> 32' 55'' P. M. i^ is' S5'' - 

16th. Jmmerfton of the 2d fatellite of Vl i«^» 22' 4.c" 
obfenrcdat . J ^ ^ 

Etnerfion . do. . . 15 48 16 

The night clear, Belts diftindt, magnifying power I2<x 

, ^fU Equal altitudes of the Sun. 

*7^"' A. M, V^ W Si" P- M. 3»» 32' if' 

A ^/Y Equid altitudes of the Sun. 

*^^ A. M. V' 23' 8\ P. M. 3>» 19' J4^ 

Immerfion of the 2d fatellite of 2/ obferved at 15** 58' 25^ 
Belts diftindt, magnifying power X20. 

1q{^ ^ Equal altitudes of the Sun^ 

^ *^ * A. M. 8'* iz' 40^ P. M. 3*» 14' 34". 

31ft* Clock ran down in the morning, wound 
it up and fet it a-going, and took the foU 
lowing 

Equal altitudes of the Sun*, 
A. M. 9 42 22.5. P. M. 2 26 ii» 



Immerfion of the ift iatellite of V obfenred at 1$^ 58' 50". 
Belts very diftind,. magnifying power iao» 

nA Egmat attitmdu cf the Sun. 

*"' A. M. S^ 19' 15". F. M. 3" 37' 3»", 

Tlus was the laft obfenration made at Bayou 
Saxa» 

Refult 
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Refulc of the eqtial altitudes of the Sun taken at Bayou Sara. 

Daily loft. 



Clock too flow mean time Aug. 2d. 

do 5th. 

do. . . . 8th. 

do. • . • • 1 1th. 

do. ... . 15th. 

do. . . . . 17th. 

do. • , • 23d. 

do. , . . 30th. 



/ 
7 


28.3 


7 


57.6 


8 


25.1 


9 


»-7 


9 


31.0 


9 


49.4 


10 


33 9 


II 


*7-5 



9.8 
9.2 
9,1 

9-5 
9.2 

7-4 

7-7 



Clock ran down q^tIj in the morning of the ^iQ^ 
wound it and fet it a-going. 



Clock too faft meaii time Aug. 31ft. 
do. . • Sept. ift. 

do* . • ■• • 2d. 



4 

4 
4 



SO 
15-7 



Daily loftk 



67 
7.6 



guft 9th. Emerfion of the 2d fatellite 


6h 3» 


»7 


16th. Immerfionof . do. 


6 $ 


3 


Emeriion of . do. 


6 3 


58 


23d. Immerfion . do. 


<5 4 


«7 


Sept. I ft. Immerfion of the I ft do. 


6 5 


21 



Longitude deduced from the eclipfes of Jupiter's fatellites, obferevd at 

Bayou Sara. 



Weft from 
Greenwich. 



When the firft point of latitude was determined on the Miflii&ppiy the 
annual inundation prevented our approaching the hanks of the river ; But 
on the 28th of July, the waters having fubfided it was mutually agreed 
that WiUiam Dunbar, Efq. his Catholic Majefty's ailronomical commif- 
fioneir, fhould proceed to the point D at high water mark, and extend 
the line from that point tq the €;afterh bank of the river aforefaid, which he 
completed on the^ i^th of Auguft, and whofe report is in the following 
words. ^ ^ • 

" On the 2 8th of July, the line then approaching the loth mile, and 
learning that the waters of tlieinundation were retired within the banks of 
the Miffiflippi, fo that the lands were become fufficiently dry to give firm 
footing to the labourers, the aftronomer for His Catholic Majefty taking 
upon himfelf the extending of the line through the river low ground to 
the caftem margin of the Mifilifippi. The party allotted for this ftrvice did 
accordingly encamp at the point D, puihing the line forward in continuatioil 
of the tangent commencing at the point B. Judging the prefent a con- 
venient petition for verifying the direction of the line, the aftronomer for 
His Catholic Majefty eftabhlhed his obrervatoly near the point D, and 
made the following obfervations with the circular inftrument* placed in 
the diredion of the tangent^ viz. 

Ff2 *'Oii 



* The aftronomical circle already mentioned* 



ii6 
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" On ihe aftronomtcal i5tli of Augull weoe takin eqosd ahitiirf« of the 
flar T Pe^^afi the eaftern obfcrvatory* being made prccifcly on the vertical 
arc coxrc^ponding to the line, and the- iecond t» tbe weUvarc^ being c^oi* 
plcted, and the circle wth its telefcope reverfed, the axis of the inilru49ent 
was found to make an. angle to the foutli of 20'' with the lantern placed 
carefully in the dirc<5lion of the line, 9jkd confcquen^ly the dire^jon of the 
line at the obfervatory is 10'' to the north of eaA. 1 he diftance of tbe ob- 
fervatory from the point B is 3430 Freoch feet^f therefor^ by qalcuknion 
the line pafling through the.obfervato^ makes an angle of ^1'' 41'" i^or- 
ihcrly "N^ith due -eaft : 13ut by obfervsuion this angle is only 10' '9 hexii;e it 
would appear that the line inclines too much to the fouth by the quamitf 
of 1 1!' 4 1 '", which in running ico miles would caiife a, dieviauon of nt aijty 
28 French feet.' So fmall a difference bietween (lie two fets of obfcrvations 
may well arife from the imperfe^on of infti^umei^ts^ corabin^d with thevn- 
avoidable e^ors of obfervation. 

" The line bein^ extei^ded (o th^ margin- of tb^ Mififlippt on'tjip I7tb oS 
Augutl;, the meaiur^meiit frqm thp point; D wa^ fgiud tg be ^ milefi and 
I'So perches Englifli. meafure, or 21 1 1.4^ French tpifes. At phe dUba^ce 
of I and 2 miles at the points x and/, were ere^ed fquare pofls furrounded 
by mounds of ^arth». and at the diC^ance of 88 French' fi^t'^otn the 
margin of the river, and in the pajcall^l of latitude was ereded a fquare 
poft I o feet high furrounded by a mound of eight feet in height. On this 
pod is infcribed. on- the fouth fide a oro\|ni with thie letter H underneath i 
on thenprtkU. 8. smd the weft fronting the river, Agofto i2tk» 1798* l*at« 
31'^ N. In ere^ine the mile poflis, due .regard was paid to the quantity 
of the offsets to the north of (he tangent, and aa^ by. (^loplation as. 
follows, 



Dillance $x)m t 


\t poin^ •. 


Offieh 


Offiett 


French Meafure. 


En^ViJh Meafure. 

ii 1 


EngK/b Meafure 


frtncb M*a/ure< 




, ill 


' lU 


D 602 3. 2 


0. 234 


2.6 


2.5 


X 1426 2. a 


1 234 


1 2.4 


1 1.5 


y 3250 I. 8 


a 234 


2 11.85 


« 9-7 


• ^ 2690 0, 7 


3 88 4 


4 3« 


4 0.4" 



On Monday the aoth of Auguft, the aftronomcr for 
His Catholi€ Majefty returned with his party to camp at 
Bayou Sara.. 

Ou 



• The point B. 

t Mr- Dunbar's obfervatory, was si Aort diftaiicc call of the point Dt 



whic^ is at the foot of a I^ep hilL 
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On the firft day of September following, Williarri Dun- 
bar, Efq./i^tQr 'making the roi:cg9ii\g report declined any 
further fervice and returned home. 

Sept. 3d. Moved bur camp to Thompfon*!* creek, 
(fiflant ftom the jpoin't D. at high water mark 

1 H,y 5 miles. ' ;; 

4th. Cleaned the clock, and fet it up againft, 

^ ; '^'^ the fttihlj)^6f a tTee|"wBrc?h Was left high, and 
pf epwjw for tHat^purppTe. : . 

'7th- £qndl akkudts of the San. 

hi M. 81 zi 4,2.5. P. M. 3 33 19, 

gfh ' Souai ahUudet of the Sun, 

A. U. 8 18 1^.5 P/il. 3 40 29* 

QtU Equal altitudes of the Sun* 

^ / A. M. S** 22' 5oi\ . P. M. 3'* 35' 28". 

I oth Equal ahitudet of the Sun. 

AiU. ^^ir.iTi'.l P;M. 3>^-36' 28". 

Mmr/h^o{1b9 2dL&tldlM:oe^:c^^ 8*^ 

do. • ift. • do . 12 19 II 

The nJglit remarkably' fiae, belts very diftindb, nutgy^ying; 
power 120. 

1 tfVi JEqual altitudes of the Sun. 

A. M. 8»» 28' 9'\ P. M. 3»» 29» 20^ 

i 2th. Equal altitudes of we Sun. 

A. M. 8»» 18' 12". P. M. 3»> 38' 45". 

13th. > £gual altitudes ofr^tiuSust^' 

h \ t If ' h #r f 

A*M. 8 12 38.5. P.M. 3 43 51. 
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1 5th. ^^ abttttdfs 9f tie Stta. 

A. M. 8 i8 13.5. P. M. 3 36 44.5. 

I ^(])^ Equal alftiudfs rf the Sun, 

h I *9 hi// 

A. M. 8 47 33. P. M. 3 6 57.5. 



Jmmerjiou'oixht ad fatellite of H ob&rTed at 13^ 13' 3;" 
do. . ift • do. ' . 14 14 I 

Night clear, belts diftindt, xhagiufjing power 110. 

I Qth. Equal aliiiuda of ihi Sun, 

h / // h / #1 

A. M. 9 3 50.5. P. M. 2 49 39.5 



2 td Equal ahiiudei of the Sum, 

^ A.M. 9'»V 3^- P-M. a'»47' 37''. 



2Ath* Equal aUkadet of the Sutu 

h f . w h f ft j^ 

A. M 8 49 57. P. M. 3 I 23>f. 

InmeijfoBXifihe 2d fatellite of Of obferved at 16^ 2' i" 
do* • ift . do. 16 8 40 

Night cleari belts difUnS, magnifying power 120. 

^^th. Equal altitudes of tie Sutu 

h / If h / // 

A. M. .8 46 32.5. P. M. 3 4 22.5. 



2 6th . Equal altitudes of tie Sun» 

A. M. S*- 44' 54". P- M. 3»» f 4»'"- 

Immerfion of the ift fktcBitc of V obfenred at lo** 37' 10" 

do. . • . 3d . • do. . II 28 3a 

Emerfion' do. • do. . 15 15 40 

Night fine, belts difttn^t; mligntfying power 120. 

The 
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The arc beihg now cj^tcnded to the weft fide of 
Thompfon's creek, the following offsets into the parallel 
of latitude were laicf off, viz. 



\ 




Fv. 


In. 


. 


At tBe termination oF the nth mile 


ah offset of 4 


2 


to" the fouth. 


do. . 12 


do.. 


6 


II 


cJc' •• 


do. . 13 


do. 


8 


II 


do. 


: do. , » ., , 14 


do^. 


to 


2' 


;do. 


do. . 15 


do; 


10 


7 


do. 


do. . 16 


do. 


10 


3 


do. 


do. . •, ^^ 17 


do. 


9 





do. 


• ' da. . iB 


do. 


7 





do. 



, Took equal altitudes o£ r PegaS^ to determme the dire<Stion of our arc> 
which at the diftance of 206 perches eaft from the tranfit, was 19.35 inches 
fouth of the prime vertical, which fubteud^ an angle of j' ifo" 48'". The 
tranfit was 8 miles and 118 perches eaft from its ftcond ftation, which 
diftance ihould have given an angle of i' 44'' 52'^', hence it appears, that 
the arc was direded too far nprth by* 4" 4'" on a fn^poihion that this was 
gradually accumulating, the tranfit was top far nordi by 6.8 i riches, which 
is accounted for in the offsets (or the 19th, ^oth, and 21ft miles. 

27 th. Re-examined the dire^ilon of our arc by taking equal al- 
' * tiitudes of the fame ftar,^ the coincidence was kfs than li*^ 
^ which was probably occaftoned by an.impeifedlion infepa- 

rable from obfervations : this fmall difference was bife^ed 
and the diftance of ao.8: inches was laid off from the point 
of bi&dlion to the fouth, and the *arc continued through it& 
termmation as in the former -cafes^ 

a9th. Clotk ran down in the night.- 

30th. Wound up the clock and Tet it a-going. 

OQr' 7 th. Equal ahltuifes of the Sun. 

' A. M. %^ 36' i". P. M. 3" 21' 44'\ 

IQfh, Equal ahituJer of the Sun. 

^ A. M. 8^ 27' 29".' P. M.. 3»» 1.7' 50*. 



Immnfton of the i ft fatellite of V obferved at 10* 55' 31*^ 
do. • 2d • do. . * 13 21 15 

IQght Very finefi belts diftind, magnifying power 120. 

aotik 
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20th« Eqiat tAituth4 tf At &mi. 

A. M. 9 30 6.S. P. M. 2 zs 5* 



End of the aftronomical obfervations made at Thomp* 
fon'sf creek. 

The following ofisets complete the work dont with the Tranfit 
inftrument, viz. 

F. In. 
At the termination of the 19th mile an offset of 4 • 3 was laid off to the S. 
do. . 20 . do. I 2 do. 

do. . 21 • do. * 3 I totheNdrth.' 

Refult of the equal altitudes of the Son taken at Thompfon's creek. 











t 


tf 


IHSlj gaia. 


Clock too faft mean time Sept. 7th. 
do. . • • 8th. 


2 
2 


1.8 
14.8^ 


loubtful 130 

• 6.5 

8.8 
. 7.8 


do. 






9th. 


• 2 


21.3 


do. 




> 


. loth. 


2 


30-1 


do. 






. : . Iith. 


• r 2 


37.9 


do. 






. 12th. 


2 


42.6 


4.7 


do. 






• 13th. 


2 


50.0 


7-4 


do. 






• 1 6th. 


3 


?•» 


5-7 


do. 






. 17th- 


3 


14.2. 


7.0 


do. 






•^ 19th, 


3 


26.1 


5.9 


do. 






« ^3d. 


3 


54-7 


7.1 


do. 






. 24th. 


4 


5.8* 


• 1 I.I 
p 84 


do. 






. . .'• 25th, 


4 


13.2^ 


do. 


. 26th. 


4 


24.9 


II.7 


Qock ran 


down on the 29th 


I, was 


fet < 


a-going OQ 


the 3QtK 




, 










f 


f 


Daily gain. 


Clock too fad mean time 0&. 6t}u 


• ti 


14.1 


H 


do. 


. * . ';th. . 


II 


23-4 


• • 9-3 
. . 7-5 

• . 5*5 


do. 


•' IQt^i 


.. i^ 


53 


do. 


« -aothv- • - • 


12 


58.5 




• ' • . 






Longitude 



* The night preceding this obfervation» the tent iti which the clock was 
placedwas blown down and lodged on the clock till morning, when it was 
removed. 
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Longitude deduced from the eclipfes of U*s fatellites obfervcd at Thom- 

fon's Creek. 



Sept. 



loth. i 
X7th. I 
24th. I 

i 



Immerfion of the 2d fatellite 



do. 


. Ift 


do. 


do. 


. sd 


do. 


do. 


. ift 


do. 


do. 


. 2d 


do. 


do. 


. ift 


do. 


do. 


. ift 


do. 



6. 

6 

6 

6 

6 

6 

6 



do. 



Enurft 



do. 



I 



do. 



do. do. 
ift do. 
2d do. 



6 6 
6 4 
6 4 



H 
8 

58 
45 
50 
37 
4' 

4 
48 
49 

52 J 



Longitude 
weft from 
Greenwich, 



At the end of the aift mile in the line, the land be- 
came of a more inferior quality, from which we conclude 
ed to purfue a lefs fcientific but a more expeditious me- 
thod, until the goodnefs of the foil would juftify a greater 
degree of accuracy : Agreeably to this conclufionj we had 
a line traced caft with a furveying compafs, from the end 
of the 2 ift mile, from high water mark on the Mif- 
fiffippi, to the eaft fide of Pearl or Half-way river, the 
diftance being 85 miles and 194 perches, at the end of 
which the following obfervations were made. 

Nov. 19th. Put up the clock and fet it to apparent time 
nearly. 



aoth. 



2lft. 



22d. 



Vol. V. 



Equal altitudes of the Sun. 
A. M. 9^ 22' 40". P. M. 2^ If 30''. 

Emerfion of the ift fatellite of 1/ obferved at 9'' 43' 30"* 
-Belts diftindl, magnif7ing power 1 20. 

Equal altitudes of the Sun, 
A. M. 9^ 33' 19". P. M. i** 27' 6^ 

Equal altitudes of the Sun, 
A. M. g^ 38' 34*. P. M. 2«> j2' 9". 



Gg 



Obfervations 
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Obfervations on a Lunar Eclipfe. 

At 17^ 10' the J*s limb entered the penumbra, but 
was not indented till 17^ 11' 2^'\ — The earth's (ha- 
dow was not well defined, and Uie atmofphere fmoky.— 
The D was obfcured by clouds at 17** 25'.— Magnifying 
power of the telefcope about 6o. 

25th. Equal altitudes of the Sun. 

A. M, 9* 34' 39''. P. M. 2»» 27' I9». 

2 8 th. Equal altitudes 0/ tie Sun. 

A. M. 9^ 18' 42". P. M. 1^ 44' 55", 

10th. Equal altitudes of the Sun, 

A. M. 9^ 17' 11". P. M. 2^ 44' iS". 

The fmall zenith fc£tor arrived, which we 
agreed to ufe for the determination of this 
point in the line. — ^The large one having been 
fent by water by the way of New-Orleans, 
and we were uncertain when it would come 
to hand. 

Thermometer 84** < 
Dec. I ft. Polifhed the refle£tors of the eye-piece, of 
the telefcope of the fmall zenith feftor, and 
fet it up 

With the face to the Weft. 

Cloudy. — ^Thermometer 60'' at fun rife, 
rofe to Sf. 
2d, Cloudy. — ^Thermometer 64"* at fun rifc> 
rofe to 84^ 

n^ Equal attitudes of the Sun. 

'^ h f ff h r it 

A.M. 9 34 8.5* P. M. a 31 45.5. 

Tlicrmo^ 
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Thermometer 54* at fun rife, rofe to 70". 



4th. 



Obfenred zemth diftance « Lyrx 
do. . • ^ Pegafi 
do. • • « Androxnedae 
do. . . $ Andromedse 
do. . . ^Tauri 
do. . . Caftor 
do, . . Pollux . 




34 

2 

3 

30 
36 
16 

3* 


10 
22 

38 
3 




Equal altitudes 9/ the Sun. 
A.M. 9'» 30' 11". P.M. 2«* 


36' 


26". 







Thermometer aS"* at fua rife, rofe 50**. 



Obfenred zenith diftance of « Lyrae . 7 34 9 n. 

do. . . H Pegaii . 4 2 22 s. 

do. . • «Androined« 3 3 18 s. 

do. . . t Andromedse 3 30 45 m. 

do. . • /S Tauri • 2 36 37.5 s. 

do. • • Caftor • 1 16 38 n. 

do. . • Pollux • 2 32 8 s. 

Emerkwi of the ift fatellite of V obfcrvcd at \^ 3a' 35^ 
—Night clear, belts diftin^y znagnifying power 120. 

5 th. Efual ahttudes of the Sun. 

A. M. 9* 40^ 59"- *"• M. 2» 26' is''. ^ 



Face of the Senior Eaft. 

Thermometer 26** at fun rife, rofe to 45* 
in the afternoon, and to 60° after night. 

Obferved zenith dtftaace of « Andromeda 2^ 59' o'' •• 
The ftar was feen but a few timei during the obfexration 
between the clonds as they paffed. 

6th, Cloudy with fbme rain in the morning, 
and fo dark that we had to breakfaft by can- 
dle light at 8*^ A. M. 

G g 2 7th, 
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7th. Cloudy with fome rain. — ^Thermometer 

55 ** at fun rife, rofe to yo"*, 
8th. The clouds blew off a few minutes, when 

the following obfervation was made. 

Obfcrvcd zenith diftance of « Andromedx 2® 59' 6" s. 

Immediately after the above obfervation was made, the 
hcmifphcrc was covered with dark clouds, which were at- 
tended with rain, (harp lightning, and heavy thunder till 
the next morning. 

Thermometer 6a'' at fun rife, rofe to 82*. 

o / t* 

Qth. Obfcrvcd zenith diftance of « Lync . 7 38 on. 

do. . . i8 Pegafi . 3 58 16 s. 

do. . • « Andromedx 2. 59 8 s» 

do. . . iS Andromedcs 3 35 11 n. 

Cloudy the remainder of the night. 
Thermometer 51° at fun rife, fell to 31*" in 
the evening. 

I Oth. Equal ahttudet of the Sun. 

A. M. 8^ 20' 21". P. M. 3^ 50' 33". 



Obferved zeaith diftance of « Lyrse . 7 38 i n.. 

do. • . /i Pegafi • 3 58 19 s. 

do. • • a Andromedae 2 59 98. 

do. . • jB^Tauri . a 32 32 s. 

Juil before the obfervation on « Andromedae was made^ 
a ek)ud appeared above the horizon and about 30*" fouth 
of weft : From this cloud a number of ftreamcrs ifTued 
fmiilar to an Aurora borealis, but much whiter. — One of 
them paffed above the fouthem horizon, and terminated 
in the weft (houlder of Orion ; another paffed over Mars 
and Jupiter, and extended almoft to the eaftem horizon ; 
2^ third paffed through the northern part of Andromedx, 
»jid a fourth through Urfa Minor.— Thcfc ftreamers in a 

fcwr 
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few minutes broke into very minute clouds which mov- 
ed with great rapidity towards the eaft, and in lefs than 
fifteen minutes, extended over tlie whole heniifphere. — 
The ftars appeared and difappeared almoft inftantly; I 
fuppofe that « Andromeda^ not lefs than thirty times dur- 
ing the obfefvation ; /3 Andromedae was likewife feen, 
but it appeared and difappeared too rapidly to be obferved 
with any degree of certainty, a Tauri was feen almoft 
as frequently as fi Andromedac, but the obfervation never- 
thelefs appeared to be corred. Before Caftor and Pollux 
came to the meridian, the clouds became heavy and dark, 
and obfcured all the ftars for the remainder of the night. 
This phenomenon was not attended with any wind. 

Thermometer 31*" at fun rife, rofe to 45*". 

1 1 th. Equal altitudes of tie Sun. 



hi// h / 


n 






A. M. 8 37 12.5. P.M. 3 34 


22. 







Obferved zenith diftance of « Lyre . 7 


/ 

38 


I 




do. . . /I Pcgafi . 3 


58 


18 




do. . . « Andromedx 2 


59 


2 




do. • • fi Andromedas 3 


35 


7 




do. . . i8 Tauri . 2 


3* 


28 




do. . . Caftor . 1 


20 


59 




do. •• . Pollux • 2 


27 


58 





Emerfion of the ift fatcUite of H obfcrred at ij** 26' 34". 
•^-llie planet was low and tremulous, the belts middling, 
diftindty magnifying power of the telefcope 120. 

Thermometer during the three laft obfer- 
rations at 2l^ 
lath. Cloudy all day. 
1 3th. Cloudy till evening* 

ObferTed: 



22$ 
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o 


/ 


II 


3 


58 


13 f. 


3 


35 


4 «•• 


3 


3» 


34 »• 


I 


21 


4 *• 


2 


»7 


58.. 



Obftrved zenith diftance of 1^ Pegafi • 

do. . . /i Andromedx 
do. • • ii Tauri 
do. . • . Caftor • 
do. . . Pollux • 



Emerfton of the I ft (atellite of H obferved at 9^ 54' z*\ 
The night clear, belts very diftindl, magnifying power 1 20. 

Thermometer 22* at fun rife, rofe to 57*. 

I A^^ ImmerJ%%n of the 3d fatellite of 11 obfenrcd at 7^^ 44' 6'\ 
^ — ^Ths belts very dillinfty and the fiaitellites remarkably 
brighty magnifying power 120. 

Thermometer 31'' at fun rife, rofe to 6i\ 

I rth. Equal altttuJit of the Sun* 

^ A. M. S^ 20' 34". P. M. 3"^ 52' 42\ 



Emerfionofxhc 2d fatellite of 1/ obferved at 12*' 50' X9''. 
— Belts diftin^i magnifymg power 120. 

End of the obfervations made at Pearl river. 
Rate of the clock's going deduced from the equal sdticudes of the Son 



Clock too faft mean time 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



Not. 20th. 
21ft. 

22d. . 

25th. 
28th. 
30th. 

3d. 

4th. 

5th.* 
loth. 
nth. 
15th. 



Dec. 



H 
13 
«3 
'3 
«3 

12 
12 
12 
12 
II 
10 



it 

8.6 

0.1 

51.9 

36.3 

24.3 

6 

37.1 
33-6 

I 
5^-7 
47.1 



8*5 daily lofs. 
8.2 do. 



5-a 
4.0 
9.1 
9.7 
3-5 



do. 
do. 
do. 
do. 
do. 



2.9 daily gain. 
7.1 daily lofs. 
8.4 do. 
16.4 do. 

Refolt 



* Till this time the clock was left expofed, and people frequently leaning 
againft the poft to which it was faftened) and the poft ftanding in fand, no 
better place to be had. 
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Nov, 
Dec. 



Rcfult of the obfcrvations for the longitude. 



loth. Emerfion of the id fatellite of ^ 



4tb. •' do. 

nth. . do. 

zjth. • do. 

14th. Immerfisn of the 3d do. 
de Lambre's Tables. 
15th. Emerfion of the 2d do. 



bVi 



6 


»4 


5 58 


58 


5 59 


8 


5 59 


53 


5 59 


43 


5 59 


5 



B7 the lunar eclipfe November 2 ad. 

If the ]) 's fird touching the penumbra bel 
confidered as the beginning, the longitude will be 3 

If the I>'s being indented be taken for the 1 
bcgixming» the longitude will be j 



5 59 38 



12 



Weft from 
Greenwich. 



Kefult 



S28 
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Latitude by 


* Lyrx 


30 


59 


57.8 


do. 


/3 Pegafi 


30 


59 


59-7 


do. 


« Andromedac 


3« 





'•3 


do. 


/S Andromedae 


3* 





ii.j 


do. 


fi Tauri 


31 





4.2 


do. 


Caftor 


30 


59 


58.9 


do. 


Pollux 
North 


3» 





5.2 


lean latitude ! 


31 





2.7 



From the above refult for the latitude, it appears that the obfervatory 
was too far north by a*.'; or about 272 feet, and the guide or compafs 
line being 68.8 feet folith of the obfervatory, it appears that die guide or 
compafs line oppofite to the obfervatory was too far north by 213.2 feet. 
This correAion of 213.2 feet was carefully laid off to the fouth, and the 
guide, or compafs line correded back to the 21 ft mile, by laying off to the 
ibuth from the end of each mile a proportional part rif the 213.2 feet 
—For a chart of this part of the boundary fee Plate VII.* From the ter- 
mination of the 213.2 feet, another guide or compafs line was carried 
eaft 99 miles, and 194 perches, to the weftem bank of the Mobile, or 
Tombecby river, where the following obfervations were made. 

1799. 

March 1 8th. Put up the clock and fet it to apparent 
time nearly. 

Set up the large Sedor with the Face to 
the Eaft. 

19th. Cloudy with heavy rain at night. 

20th. Flying clouds great part of the day, heavy 
rain in the afternoon^ and evening, attended 
with (harp lightning, and remarkably loud 
thunder. 

2 1 ft. Cloudy all day with a little rain and ftrong 
north wind, cleared off about midnight with 
a violent .wind from the N. W. 

Obfcrved zenith diftance of « Coro. Borealis 3^ 36' ss" »• 
The strove obfcrvation is doubtful owing to the violence 
of the wind which affeded the plumb-line. 

* The offsets were too finall to be Isud down on the chart. 

Vol. V. H h aad. 
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2 ^ d. Equal akitudet of the Sun, 

A. M. 8>> s^' »6". P.M. 3* 3' 13". 

Obferved zenith diftance of iB Tauri • »• 35' o*«5 t. 
do. . • « Goto. Borealis 3 36 53 t. 

Thermometer 40"* at fun rife, rofe to 51 ^ 

2 id. Equal altitudes of the Sun* 

^ A. M. %^ 44' 16". P. M. 3*' 13' 23-. 

o f '/ 

Obferved zenith diftance t Tauri • 2 34 59.5 s. 

do. • • Callor • i 18 26.7 n. 

do. . • Pollux . 2 30 29 8. 

do. . « Coro. Borealis 3 36 55 s. 

Set up the traniit and equal altitude inftnimenty and took 
the greateft elongation of * Urfae Minor. Wefl. 

Thermometer 39° at fun rife, rofe to 67* 
in the afternoon. 

2Ath. Equal altitudes of the Sun. 

^ A. M. 9»» 29' o" P. M. 1^ 28' 2" 



Took the greateft elongation of « UHac Minor. Weft, which 
did not differ perceptibly from the obfervation of yefterday. 

Obferved zenith diftance of Caftor !<> 18' 28''.8 n. 
do. • • • Pollux 2 30 30 8. 

Took thegreUteft elongatioh of « Urfx Minor. Eaft. 

The obfervations on « Urfx Minor, were made for the 
purpofe of tracing a meridian, a particular account of which 
will clofe the work done at this ftation. 

Thermometer 39"* at fun rife, rofe to 59*. 

2 C th • Equal altitudes of the Sun* 

^ A. M. 9^ o' 21". P. M. 2'^ 55' 49". 



Obferved zenith diftance of f Tauri 2« 34' 57".5 •. 

Took 
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Took th^ greateft elongation of « Urfac Minor. Weft, 

Obferved zenith diftancc of Caftor i» 18' 27^.5 m. 

do. . . Pollux 2 30 26 s. 

Took the greateft elongation of « Urfae Minor. Eaft. 

Therojometer 40"* at fun rife. 

20th* Set the clock two minutes forward, and raifed the pen 
dulumbob. 

Turned the face of the Sedor Weft. 

Equal altbudes of the. Sun. 
A. M. 9** 3' 52*". P. M. 2^ SS' 26"..5. 



Traced a meridian by bife^ing the angle, formed by the 
greateft elongations of m Urfs ^nor. "Ealfty and Weft. 

o t // 

O's preceding limb on the meridian at 1 1 58 26* A. M. 
Subfequent do. . . . o o 34 P. M. 

Centre at .... . • 1 1 59 30 A. M. 



h / ir 

Sirius paffed the firft fibre of the 7 g 

tranfit inftrument at J .' ^ ** 4' 

The meridian at • 6 12 29 

The thh-d' fibre at . 6 13 24 

^Jthm 0»s preceding limb on the meridian at i r 58 15 A. M. 

Subfequent do.' . . 12 o 23 P.M. 

Centre at . • • 11 59 19 A. M. 



Obferred zenith diftance of H Tauri 2° 36' 38^.5 s. 

H h 2 Sirius 



* The -Sub's paflage over the meridiail when it occurs, is entered accord- 
. ix^ to the ciyil account. 



»3* 
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h / 



Sirius paflcd the firft fibre of the 7 s n c 

tianiit inftrument at ' j * ' ^* 

The meridian at • 6 8 41 

The third fibre at . 6 9 36 



b / 



II 


59 9-7 


A.M. 


h 


« » 




6 


4 6 




6 
6 


4 55 

5 5' 




1" 

2 


16' 48*. 
32 5 


6 N. 

s. 



Obferved zenith diftance of Caftor • i 16 47.4 n* 

do. • Pollux . 3 ja j t. 

« do. . « Coro. Borealis 3 38 25 s. 

Thermometer 41'' in the morning, raifed 
to 67°, 

28th* 0's preceding limb on the meridian at 1 1 58 5.5 A. M. 
Subf^quent do. . . 12 o 14 P. M. 

Centre ... 



Sirius paffed the firft fibit of the 7 

tranfit inftrument at j 

The meridian at 

The third fibre at 

Obferved zenith diftance of Caftor 
do. ' • • • Pollux 

Thermometer 49"" at fun rife. 

h / /» 

SC^tn* 0's preceding limb on the meridian at 11 57 59 A. M. 
Subfequent do. . . . 12 o 7 P. M. 

Centre do. • • • 11 59 3 A. M. 

Obferved zenith diftance of Caftor i® 16' 5o'.5 
do. . . Pollux 2 32 3 

Thermometer 51"* at fun rife, rofe to 73®. 
30th. Cloudy with rain, 

3 lit* 0's preceding limb on the meridian at 11 57 41 A. M. 
Subfequent do. • • • n 59 50 A.M. 

Centre do. . . . 11 58 45.5 A; M. 

Obferved 
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Obferved zenith diftance of Tauri 2^ S^'S?'-? 

h / // 

Sirias palled the firfl fibre of the 1 

tranfit inftrument at J ' 5 5^ 5^ 

. The meridian at • 5 53 39 

The third fibre at • 5 54 34 

Obferved zenith diftance of Caftor . i * 16 50 n. 
do. • Pollux . 2 32 I s. 

do. . « Coro. Borealis 3 38 25.7 s. 

Thermometer 84° at 4 o'clock P. M. 

April llu 0*s preceding limb on the meridian at 11 57 31 A.M. 
Subfequent do. . . • 11 59 40 A.M. 

Centre do. . • ix 58 35.5A.M. 

Cloudy in the afternoon attended with 
iharp lightning, heavy thunder, and a great 
fall of rain. 

ad. Sinus paffed the firft fibre of the 7 

tranfit inftrument at J • 5 45 '9 

The meridian at . 5 46 8 

The third fibre at • 5 47 2 

Obferred zenith diftance of • Coro. Borealis 30 38' 27''.5 s. 

3^* 0's preceding limbr on the meridian at 11 57 15 A.M. 
Subfequent do. • . . 11 59 24 A. M. 

Centre do. • • • xi 58 19 A.M. 

*,. . S paiTed the meridian at . . i^ 24^ 32'' centrum. 

Obferved zenith diftance of M Tauri 2® 36' 38^.7 s. 

h f tf 
Sirius pafled the firft fibre of thel 
tranfit inftrument at J • 5 4' 33 

The meridian at . 5 42 22 ' 
The third fibre at • 5 43 17 

4th. 
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fc / IT 

4tn. ,0's preceding limb on the meridian at ii 57 9 A.M. 
SubTequent do. . . • 1 1 59 18 A.M. 

Centre do. » . 11 58 13.5 A.M. 

5 th. Cloudy all day* 

k / » 

6th. 0's fubfequent limb on the meridian at 11 59 10 A. M. 
Dedu^ the ps^age of the £emi diameter — i 4.5 

Centre on the meridian at . 1 1 58 ^.g A. M. 

2 pafied the meridian at ; i^ 27' 30" Centrum. 

b / » 
Sirius paffcd the firft fibre of the) 
tranfit inftroment at J • 5 3^ »» 

The meridian at . 5 31 11 
The third fibre at • 5 33 6 

h ' V 

yth. 0^s preceding limb on the meridian at 11 5^ S5 A. M. 
Subfequent do. • • 1 1 59 5 A. M. 

Centre .do. . • 11 58 o A.M. 



h / r 

Sirinsonthefirft.^bieofthetraaiit) ^ .^ ^^ 

inftrument at J 5 20 39 

The meridian at . 5 27 27 

The third fibre at . 5 28 23 



8th. Cloudy with a little rain in the evening. 
Thermometer 39"" in the morning. 

Obferved 
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Obferved the times, and diftances, of the neareft limbs of the Q and ]) 

as below. 



32 


51 


«5 


22 


52 


27 


22 


53 


27 


22 


54 


12 


22 


54 


S5 


22 


5S 


43 



Means 22 53 41 



48 


2 





48 


2 


20 


48 


2 


40 


48 


3 





48 


3 


20 


48 


4 





48 


2 


53 



^^ Add 7" for the error 
of the Sextant. 



Taken again as follows* 



as 34 ai 

23 35 4B 

23 37 I 

»3 37 49 

23 3^ 30 

^3 39 15 

Means 23 37 7 



48 18 10 
48 18 40 



tS lo !^ Add 7'' for the error 
to !? t! of the Sextant. 



48 20 10 

48 20 20 

48 19 23 



9th» O^sprecedinglimb on the meridian at 11'' s^* M" A.M. 
^ubfequent .do. , 11 58 56 A. M. 



Centre at 



*$ 'pafied<the meridian at 



II 57 51.5 A. M. 



ifc 30' 38" CcntnUB. 



Efual abitudei of tie StiB. 
A. M. B^ 47' 5c/'. P. M. 3»» 8' 9". 



Shins paffed the firft fibre of the traQfit7 
inftrument J 

The meridian at • • • • 
The third fibre at 



5 »9 «» 
5 20 I 
5 20 1(6 

1 0th. 
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loth. Took down and packed up the inftruments. 

During my employ on the boundary I made it a point 
to muhiply my aftronomical obfervations as much as pof- 
fible when it did not interfere with my other bufmefs : 
in this I had two views ; ^r/fj becaufe obfervations accu- 
rately made never become obfolete, and may at fome fu- 
ture day be found effentially ufeful, and fecondly^ to de- 
termine by experiment, what reliance might be placed in 
obfervations made at temporary ftations, without any of 
the conveniences annexed to permanent obfervatories. — 
The meridian being traced upon accurate principles, fur- 
ni(hed an opportunity of comparing equal altitudes of 
the fun, with the tranlits of his centre over the meridian. 
The foregoing obfervations made at this flation, fumifh 
the two following comparifons. 

On the 26th of March the O's centre paiTed the! . u / // a m# 
meridian at v^ F | 11" 59' 30" A. M. 

Equal altitudes of the Q on that day. 

A. M. 9 3 52. P. M. a 55 26.5 



Add 

DeduA forenoon's obfervation 



Half .... 
Add forenoon's obfervation 



12 


14 55 26.5 
9 3 ja 


»)5 51 34-5 


« .55 47-« 
9 3 52 


11 59 39.2 
— 9.6 



Dedud for change of O's decimation • 

©*s centre paffed the meridian by equal altitudes 1 1 59 29.6 

Which differs but V^ths of a fecond from his paflage over the mexidian by 
obfervation. 

On the 9th of April the ©*s cenire paifed thel ^ ^i, / ^ ^ j^ 
meridian at * J 57 5 O • • 

Efma! 



MHtTk 




ej 



10 



tfd' 




u 
^ 



if- 




*4 



V 



r 
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Efiial uUiitidei of tie San oh that day. 



I 



A. M. 8 47 50. P. M. 3 8 
Add • • • • • • » • .12 



Dednd forenoon's qhfervation 



Half .... 
Add the forenoon's obfervation 



15 

8 


8 9 
47 SO 


a) 6 


so 19 


1 


10 9.5 

47 50 


II 


SI S9S 
— 8.6 


II 


57 S0.9 



DednA for diange of the Q's declination 

O's centre pafled the meridian by equal altitudes at 

Which differs from the obfenred time but -^ths of a fecond* 

The paflage of the (tars over the meridian afibrd an eafy, and accurate 
method of determining the rate of the going of a dock, as is well known 
to all aihonomers ; and when the right afceiifion of a ftar is well fettled^ 
the error of a clock can be determined by it with great precifion, — as for 
example, take the pafiage of Sirius on the 27th of March. 

h f // 
Rieht aicenfion of Sirius the beginning of 1800 accord- 1 ,- ^g- 

&gtoDeZach* * ** | 63619.9 

Dedud ann. preceffion for one year • • • • -—2.6 

Right afcenfion the bennning of 1799 
Aberradon and preceffion on the 27th of March 
Nutation • do. «... 



True ridit afcenfion of Sirius 

G's right afcenfion by the Nautical Almanac at the timel 
Sirius pafled the meridian, deduA J 

Sirius pafled the meridian apparent time at . . . 
JDo. • . by obfervation 



6 


$6 

+ 


»7-$ 
0.6 
0.7 


6 




36 

26 


17.2 
53S 


6 
6 


9 »3-7 
841 



Clock too flow apparent time 

Vol. V. I i 




* Vide Obfenrationibus Aftronomicis Annis I787» 17889 1789, 1799. 
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k 



t 



0's centre paffed the meridian on the 27th of March at 1 1 59 19 A. M. 
Equation of time + y 2c/'.8 . . . . *» 5 20.8 

Clock too dow mean tin^e • , ^ , • • o 6 i.i 

By the paiTa^e of Sirius over the meriidian on the 27th" 

— 2.5 




Clock too flow mean time when Sirius pafled the meridian o 5 59.3 
Equation df time • • do. • . o 5 16.1 

Clock too flow apparent time, which differs but i s^l ^ o aa 2 
fecond from the error given hj Sirius J ^^' 



The neareft diRances of the limbs of the O > and ) 9 were taken twice at this 
ftation, (as entered in the journal), and may ferve as examples of the accuracy 
of that method of determining the loneitude. — As their altitudes were not 
taken at the time of die obfervations, they were determined by catcttlfttton : 
The latitude and time being known from obfenration, and the declinations 
deduced fnnn the Nautioal Almanac upon a iuppdfition that the longitude 
was about 5 hours» and 5a minutes, weft frem Grcennrkh.— The method 
of calculating an altitude ; the latitude, timc» and declination being given, 
may be found in moft books of fpherical trigonemetryy and a very eafy one, 
particularly adapted to this purpofe, in the requifite tables problems 5, 6 
and 7 ; but to prevent any errors which might arife from this fource, and 
affedl die determmatioa of the longitude, I would recammend that the al- 
titudes be determined both ways, as checks upon each others— Either of 
the methods bring out the true altitude (kf the 0's, i>r 1 's centre } but as 
the apparent is generally wanted, it will be had by fubftiading the paral- 
lax in altitude, ^nd adding the refra^Hon. 

him 

The £rft obfervation lyas made by the clock April Sth at « aa 53 41 
Clock too ilow apparent time ••.••• 26 

The apparent time of the eUervation was therefore «t . a 2 55 47 



'^dUerved diftance of the limbs 
QVlSmi-diameter .... 

Vs do. ..... 

Error of the Sextant .... 

*]) 's increafed femi-diameter for her altitude 



4« 


3 


53 


+ 


16 





+ H 59 


+ 





7 


+ 





8 



Obferved diftance of the centres • • 48 34 7 



®*8 ttite 
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O's trae siltitade 
I's do. 



Difierence true altitudes . 

0*s apparent altitude 
I's • do. 

Difference apparent altitudes 
Obfenred diftance of the centres 



Sum 

Difference 



i Sum 

T Difference 
^ 's apparent altitude 
> 's true altitude 
Q*% apparent altitude 
's true altitude 



Difference true altitudes 



O i tf 

62 19 20 
33 55 58 

28 23 22 

62. 19 48 
33 " «5 

29 8 23 
48 34 7 

7? 4» 3<> 
19 25 44 

38 51 »5 
9 42 52 
33 II 25 CO. ar. 

33 55 58 . . . 

62 19 48 CO. ar. c. S 0.3331280 
6z 19 20 • • c. S 9.6669844 



• s 9.797503* 

S 9.2272126 

c. S 0.0773486 

c. S 9*918917; 



28 >3 22 



14 II 41 



2)39.oa»o943 
19.5105471 

s 9.3895525 



Tangent • 
CQtrefpon4ing c, S 



True cBftance 
Dtft. at Chrcnwich 
Do. 

Difference between ift and 2d 
Tk>. between 2d and 3d . 



10.1209946 



(To be deduced from the 2d\ 
line above increafed by 10./ 





*3 58 29.5 

a 


9*3-^ 
9 6 


47 56 59 

47 6 51 

48 30 30 



9.7806675 
8 9.6088850 



50 8 P. L. 5551 

1 23 39 P. L. 3328 



Add 



2223 =s I 47 4^ 
9*' 3 o o 



Time at Green^nnch * '• • . 
Thne of the obfervation on the Mobile 

Longitude weft from Greenwich 



9 4 47 4^ 
8 22 S5 47 

o 5 5» 59 



li S 



The 
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The fecond obfervation was made April 8th by the dock at 23^ yf 7* 
Clock too flow apparent time 97 

The apparent time of the obfervation was therefore at . 25 39 14 

Obferved diftance of the limbs • • • 48 19 23 

O's femi-diameter . . • • • . -f- iJ5 o 

]^ 's femi-diameter 4" '4 59 

Error of the Sextant . • • • • -l^ o 7 

^ 's increafed femi-diameter from her altitude 4* ^ ^o 

Obferved diftance of the centres • • • 48.50 39 

O t M 

0*8 true aldtude ••• 66 6 20 

> 's do. • • . «. • 42 54 46 

Difference true altitudes • . 23 21 34 . . ^ 

0's apparent altitude • • • 66 16 42 
^ 's • do 42 15 7 

Difference apparent altitudes • • 24 i 35 
Obferved diftance of the centres . 48 50 39 

Sum 72 52 14 

Difference 24 49 4 

i Sum 36 26 7 • • S 9*7737238 

4- Difference 12 24 32 • S 9.3322098 

^ *s apparent altitude • • • 42 15 7 co. ar. c. S 0.1306537 

^ 's true altitude • 42 54 46 . c S $^8647430 

Q's apparent altitude. . • • 66 16 42 co. ar. c S CX3954564 

O's true altitude • . . • 66 16 20 • c. S 9.6046490 

2)39.1014357 
Difference true altitudes • . • 23 21 34 .«..i*.....i»». 

r i9-5507«78 

4 Difference . • • • 11 40 47 • . S 9.3062979 

Tangent 10.2444.199 

24 8 34-5 • S 9.6117374 

True diftance • • •. • ,48 17. 9 

Diftance at Greenwich 9^ 3^ • 47 6 51 

*>, . , 9 6 . • 48 30 30 
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Difierence between ift and 2d • i 10 18 P. L. 4085 

do. ad and 3d • 1^3 39 P. L. 3328 

__ h / If 

755 = 2 3« »^ 
Add .= 9** 3 



Time at Greenwich 9 5 3^ x^ 

Time of tlie obfervation on Mobile 8 23 39 14 

Longitude weft from Greenwich o 5 52 2 

do. by the firft obferration ^ 5 5^ 59 

Mean o 5 52 0.5 



The longitude of our camp on Thompfon'sl * ' " rixr*ftfi^*« 
creek by the mean of five immerfions oi n'^\ 6 4 48 4 n lI!Tt 
firftfatcllitewas J IGrccnwich. 

The diftance from Thomfim's creek on the paialO 
Icl of 31°, to the obfervatory on the Mobile f^^ 
was by meafurement 184.46 miles eaft, which | ' 

in time is equal to J 

Longitude of the camp on the Mobile 5 52 31 

do. by the two lunar obfervations • 5 52 o.; 

difference 00 30.5 



Rifiik 
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Latitude bjr 1^ Tauri 


31 1 26.5 


do. by Caftor . 


3* I 19-5 


do, . Pollux 


31 I 22.8 


do. by « Core. Borealis 


31 I 26.2 



Mean Latitude north • . 31 i 23*7 



From the refult of the above obfervations, the compafs line was too far 
north by 1' 23''.7, or 518.55 perches, which diftance was carefully laid off 
to the fouthy and a ftone fet up at the termination, marked on the north 
nde U. S. Lat. ^i^ 1799,— and on thefouth fide DOMINOS de S. M. C. 
CAROLUS IV. Lat.3i» 1799. — From this ftone, the line was correftcd 
back as in the foregoing cafe, agreeably to plate VIII. 

On our arrival at the end of the compafs line on the Mobile river, one 
ferious difficulty prefented itfelf, that was the continuation of the line 
through the fwamp, ^ich is at all times almoft impenetrable ; but at that 
feafon of the year abfolutely fo : being wholly inundated : — But fortunate- 
ly we found in the neighbourhood of omr camp a fmall hill, the fummit of 
which was juft elevated above the tops of the trees in the fwamp. From 
the top of this hill, we could plainly difcover the pine trees on the high 
land, on the caft iide. Upon afcettaining this fadl, we fent a party 
through to the other iide, (along the water coorfes, by which the fwamp. 
is interfered in various diredions), with orders to make a large fire in the 
night with light-wood ; the fitme was likewife to be done on the hill before 
mentioned, to obtain nearly the diredion from one place to the other. — 
The atmofphere was too much filled with fmoke, to difcem a flae, or other 
fignal, — the woods being on fire on both fides of the fwamp.-^it happen-^ 
ed unfortunately that the day before our fires were to be lighted, the fires 
in die woods had extended over almoft the wh<4e of ^ highlands, on both 
fides of the fwamp ; by which fb many dead trees were fet on fire, that 
there was no pofllbility of difcrinainating between them, and our fires. — It 
was then agreed that the parties (hould light up, and eztinguifh their fires 
a certain number of times ; making ftated intervals. — ^This fucceeded ib 
well, that we became certain of not taking a wrong fire in determining the 
angles. — Contrary to our expedation, a heavy rain fell on the fame night» 
a ihort time after we had finifhed the experiment, and extinguifhed all the ' 
fires in the woods. — The ftorm cleared off with a ftrong north-weft wind, 
which carried off all the fmoke, and enabled us to determine the angles in 
the day, by ereding fignals, which was accompliflted on the fecond day 
of April. — This work was connedled with the obfervatory in the following 
manner. At the obfervatory A (fee Fig. G, plate IX.) a meridional line was 
traced, by taking the greateft elongations of « Urfic Minms, both eaft, and 
weft, with the tranfit and equal altitude inftrument : — equal diftances were 
carefully meafured in each direftion, and a fine mark placed at the termi- 
nation of each meafurement, — the diftance between thofe marks was accu- 
mtely bifededy and a fine n:iark placed at the point of bifedion for the 

meridian^ 



344 ASTRONOMICAL and 

meridian. The fame operation was performed a fecond time, and although 
the difference in the refults^ appeared too trifling to need any attention« it 
was neverthelefs bife^led, and that point of bifedtion taken for the meri* 
dian, — which is defignated by A£ and terminated by a parallel of latitude 
drawn through B.-«From the point A, a vifta was opened to the fummit 
of the hill at B : from B, to C, another vida was opened, which formed 
the bafe: the bafe was too fhort if it could have .been avoided ; but the 
hill would not admit c^ its being any longer.-— D the Agnal on the eaft Gdt 
of the fwamp. — ^The angles were meafured on the horizontal arc of the 
Ailronomical ciixle already mentioned.^-Tfais inftrument by means of a 
vernier is graduated to 5", which by the help of a mtcrofcope may be easi- 
ly fubdividcd by the eye, into It* or a feconds.— The meafurcment^ and 
angles ftand as below. 

AB = 310.8 perches. 

BC =r 70.356 perches. 
•^ BAE = 37« 58^ 48* 
■::?»' ABD =5 57 43 ai 
T^BCD = 139 23 58 
■:^DBC=5-39 47 « 
C?^ CDB = o 49 I 

From thefe data, A£ is found to be equal to 244.9 P^ches, BE to 
^ 191.26 perchesy BD to 3211.65 perches, £F to 2987.44 perches, and DF 
to 316.7 perches. DB being confidered as an arc of a great circle, form- 
ing with the prime vertical an angle of 5^ 42' 9^ to the north, being the 
excefs of the angles BAE, and ABD above 90. — ^From the reiiilt bf the 
obfervations for the latitude, the obfervatory appeared to be too far north 
by 518.55 perches, which is defignated by AH. It therefore follows, that 
the fignal at D, was too far north by the fum of the diftances DF, £A 
and AH, which is equal to 1080.15 perches: tliis diftance was meafured 
due fouth fix>m the point D, and would interfed the paralell of 31^', at the 
end of 215 miles and 169.6 perches from high water mark on the Miffif- 
fippi. 



From the termination of the above mentioned 1080.15 
perches, another guide, or compafs line was continu^ 
eaft, to the eaft fide of the Coenecuch ; but the termina- 
tion of the compafs line, not being in a proper place for 
a courfe of obfervations, the obfervatory was erefted 
north of it, in the meridian of the termination of the 
2J7th mile} where the following obfervations were made. 

1799- 
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1799. 
May 9th. The inftruments arrived, fct up the clock, 
and both fedlors, the fmall one was ufcd by 
the commiffioner for His Catholic Majefty, 
at this flation, on the Chatahocha river, the 
mouth of Flint river, and at our ftation up 
the St. Mary's. 



Faces of the Sedlors to the Eafl. 



9th. 
loth. 

nth. 







• 


» 


1* 




Obferved zenith diftance of 


t Bootes . 3 


4 


8 




do. 


• • . 


« Coro. Borealis 3 


35 


53 




do. 


Small fedor 


aLjTX . 7 


3« 


43 


N. 


. . do. 


. • 


• Bootes • 3 


4 


9-5 




do. 


Small fedor 


,. do. .3 


3 


20 




do. 


. • • 


<Coro. Borealis 3 


35 


ss 




do. 


Small fedor 


« Lyrae 7 


36 


48 


N. 


do. 


... 


f Pegafi . 4 
Caftor . I 





12 




• • do. 


... 


19 


12 


M. 


do. 


« . • 


Pollux . a 


29 


41 




do. 


... 


• Bootes • 3 


4 


6.5 




do. 


Small fcdor . 


do. • 3 


3 


8 




do. 


... 


« Coro. Borealis 3 


35 


52 




• do. 


Small fedor . 


do. . 3 


35 


9 




do. 


Small fedor 


4 Lyrac . 7 


37 


I 


N. 


do. 


• • • 


< Andromedae 3 





59-5 




do. 


. . • 


Pollux . 2 


29 


43 




do. 


Small fedtor 


• Bootes . 3 


3 


21 




do. 


Small feftor 


< Coro. Borealis 3 


35 


7 




do. 


Small feaor 


« Lyrae • 7 


36 


5* 


N. 



1 2th. 



1 3th. Ttimed the face of the Small Sedor Weft. 

Cloudy vrith rain. 
14th. Cloudy all day v^rith heavy fhowers of rain. 
1 5th. Cloudy with rain till after dark, then clear* 

Obferved zenith diftance of • Bootes • fmall fedlor 3 6 47 8» 
do. . « Coro. Borealis fmall fedor 3 38 34 s» 

do. . «LyrsB . fmall fe^or 7 33 30 n. 

Vol. V. K k i6th. 
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1 6th. Cloudy with heavy ihowcrs of rain great 
part of the day. 



17th. 



18th. 



I9tli 



2Cth 



Obferved zenith dilhnce of 


c Andromedx 3 





58.5 8. 


do. 


• • • 


Caftor . I 


19 


20 N. 


do. 


• • • 


Pollux . 2 


29 


45 »• 


do. 


Small feaor 


t Bootes . 3 


6 


58 c. 


do. 


Small fedor 


aCoro. Borcalis 3 


38 


34 »• 


do. 


• • 


/JPcgafi . 4 





13 8. 


Face of the large i 


Sedor Weft. 






do. 


• • • 


c Andromedx 3 


2 


41.5 8. 


.. . . do. 


• • • 


Caftor . I 


»7 


30.5 M. 


do. 


• • • 


PoUax • 2 


3» 


24 8. 


do. 


• • • 


• Bootes . 3 


5 


48.5 8. 


do. 


Small feaor 


do. . 3 


6 


45 «• 


do. 


• • • 


« Coro. Borealis 3 


37 


27.7 8. 


do. 


Small fe<flor . 


do. . 3 


38 


22 s. 


do. 


do. 


« Lyne . 7 


33 


30 N. 


do. 




/IPcgafi . 4 


I 


52.5 8. 


do. 




« Andromedae 3 


2 


40 8. 


1. . . do. 




Caftor . I 


"7 


29.5 N. 


do. 




Pollux . 2 


31 


25 S. 


do. 




• Bootes • 3 


5 


47.5 8. 


do. 




«Coro. Borealis 3 


37 


31.8 8. 


do. 




/3 Pcgafi . 4 


I 


52.5 S. 


do. 




« Andromeds 3 


2 


41.5 8. 


I. . . do. 




Caftor . I 


17 


27 N. 


do. 




. Pollux . 2 


3' 


26 8. 


do. 




f Bootes . 3 


5 


48 &• 


do. 




« Coro. Borealis 3 


7 


29.7 8. 


do. 




» Pegaft . 4 


I 


54 8. 


do. 


Small fedor 


« Lyrm • 7 


33 


40 M. 



At this ftation^ no obfervatkxns but for the detennina- 
tion of the latitude were made, — the eclipfes of Jupiter's 
fatellites not being vifible, the planet being too near the 
fun. — The clock was put up to adrcrtife us ofthc time a 
ilar would^ appear in the field of the telefcopes, which 
is at all times of importance ; but at this place particu- 
larly (oj on account of the flies, and mufquitoes^ which 
were fo numerous, and troublefome, that an obfervation 
which would not require more than one minute, could 

uot be made without great pain. 

Refbk 
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ASTRONOMICAL and 



Latitude b^ Caftor 



do. 


PoUur 


do. 


1 Bootes 


do. 


• Coro. Borealis 


do. 


i» Pegafi . 


do. 


a Andromedx 



Mean Latitude north 



o 


t 


if 


31 





3S.& 


3' 





38.0 


3» 





38.0 


3» 





34-3 


3' 





39.0 


3' 





39.4 


31 





37.9 



Refult of the Obfervations made with the fmall Seder on the Coenecnch ta 
determine the Latitude. 

The Zenith dlftances fland as helow. 
Face of the Se&or Eafi. 



May 9th, 
loth, 
nth 
1 2th. 



Means 



• Bootes. 
/ if 

I. •■»•••••••••■ 


a Coro. Borealis. 


a Lyne. 

' >/ 

7 36 43 "• 
7 3<5 48 
7 3' I 
7 36 53 


3 3 *o »• 

338 

3 3" 


3 35 » »• 
3 35 9 
3 35 7 


3 3 »<5 


3 35 6 1 7 36 5' 



Face of the Sedor Weft* 



15th. 

17th. 
1 8th. 
20th. 



6 47 
6 58 
6 45 



Means 3 6 50 

Means face eaft • • • • • 3 3 16 



Means 3 5 3 

Refradions .•••.. 4- 3 



Corred zenith diftances . 



356 



3 38 34 
3 38 34 
3 38 22 



3 38 30 
3 35 6 



3 3^48 
+ 3-5 



3 3<5 5^-5 



7 33 30 

7 33 20 
7 33 40 



7 33 30 
7 3^ 51 



7 35 »c.5 
+ 7.5 



7 35 18 



Mean diclinations May 15th. 

Aberrations • . 

Nutations . . • 

Semi-annual equauons . 

True declinations . 
Zenith diftances applied • 

Latitudes • . 



. . 27 55 38 N. 

— 0.7 

— 0.7 
+ 0.4 


27 23 54.1 K. 

— 3a 

2.t 

+ 04 


38 36 IX H. 

— 11.5 . 

— 7.0 
+ 0.2 


• • 27 55 37 

• • +3 5 6 


27 23 49.2 

+3 36 S^5 


38 35 5* 7 
—7 35 >8 


• • 31 43 


31 40.7 


3« 34-7 



LatUodc 
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o / // 

Latitude by i Eootis . 31 o 45 
do. . « Core. Borealis 31 o 467 
do. . « Lyr« . 31 o 34.7 
J 



Mean Latitude Nortt • ji o 39.5 



The difference of the refults given by the two inftruments appears to be 
I ".6 ; but the radius of the large fe£bor, being more than three times that 
of the fmall one, it may fairly be confidered at leafl three times as accu- 
rate ; and as double the number of ftars were taken with the large one, it 
is on that account entitled to double the accuracy : — hence if to five times 
the latitude given by the large feftor, the latitude given by the fmall one 
be added, and the fum divided by fix, tlie quotient 30^ o'^ 38".! will be 
the latitude in which each inftrument has its due weight ; from which it 
follows, that the obfervatory was too far north by 38".!, or 3853.8 feet ; 
but the end of the guide line was 3617.8 feet fouth of the obfervatory, — 
hence the end of the guide line was too far north by 2 36 feet, which was 
carefully laid off to the fouth, and the guide line corrected back as in the 
former cafes agreeably to Plate IX. From the termination of the meafure- 
ment another guide, or compafs line was carried on to the wefl fide of the 
Chatahocha, or Apalachicola river the diftance of 381 miles, and 7 perches^ 
caft of high water mark on the Miili{&ppi. • 

At the termination of the compafs, or guide h'ne on 
th^ Chatahocha, or Apalachicola river, the following ob- 
fcrvations were made. 

July 25th. Arrived at the end of the guide line, in a 

heavy (hower of rain. 
a6th. Cloudy with rain all day.. 
27th. Cleaned, and fet up the clock. — Cloudy 

with rain. 
a 8th. Cloudy with rain all day. — ^Thermometer 

82^ in the morning, fell to 80° at 10 o'clock 

A. M. 
. 29th. Thermometer 74° in the morning. Thick 

fog. Thermometer 84** in the afternoon. 

Put up both Sedors, with their Faces to the Eaft. 
30th. Thermometer 74** in the morning, rofe to 87*'. 

Obfervcd 



3 


3« 


.11 1. 


3 


I 


18.6 8. 


3 


3* 


48 «. 


3 


34 


1.5 n. 


I 


i8 


38.5 «. 


2 


30 


13 •• 



?5o ASTRONOMICAL and 



Ohfcrred zenith diftance of « Core. Borealis 3 
do. . . « Andromedae 
do. . • jB AndroznedaB 
do. fmallfedtor . do 
do. . . Caftor 

do. • . PoUuz 

3 ^ ft* Equal akitudet of the Sun. 

A. M. 8^ 44' 49''. P. M. i^ 16' IS" 



Obferved zenith diftance of « Coro. Borealis 3 36 8«5 s. 
do. . • a Andromedoc 3 1 ai s. 

Immtrjim of the 3d fatellite of 0/ obferved at 16^ 8' i8^ 
—Belts diftind» magnifying power lao. 



Obferved zenith diilance of /3 Andromeda 3 


3« 


49.5 N. 


do. fmall fe^or do. • 3 


S3 


58.5 N. 


do. • . /i Tauri • a 


34 


46.J 4. 


do. . . . Caftor . i 


18 


41 N. 


do. . • Pollux • 2 


y> 


10 S. 



Thermometer 74** at fun rife, rofe to 86^ 
Aug. I ft. Thermometer 84** all laft night. — Heavy 
ram about i o'clock in the morning, cleared 
off before 3 o'clock. 



// 



Obferved zenith diftance of /3 Pegafi • 4 o 26 s. 

do. fmall fe^tor do. . 3 59 9 s. 

do. . . « Andromeds 3 i 22.5 s. 

do. fmall feftor . • . 3 o 19 s. 

The above two obfervations are donbtfiil, the ftar not 
being feen more than 3" through the clouds. 

Thermometer rofe to 88"*, frequent light 
Ihowers. 
2d. Thermometer 74° all laft night, rofe to 
84*". — Showery with thunder great part of 
the day. 
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Equal aUUuJci t^. the San. 
A. M. 9^ -30' 13'V P. M. 2^ 9' 50". 

Obftrrcd zenith diftance of * Lyrab (ixnall fe^or) 7^37' 30'' n. 

3d. Thermomeier 75** all laft night, rofe to 
85**. — Cloud* flying with great raptdity the 
fore part of the day from the N. W. cleared 
off in the afternoon, 

o / // 

Obferved zenith diftance of * Core. Borealis 3 56 7.5 s. 
do« finall fe£tor « Lyr» • 7 37 3^ n* 
do. • . . ;8 Pegafi . 4 o 25 s. 
do« fmall {c6toT do. . 3 59 3 &• 

The obfervatlons on 6 Pegafi are doubtful, the ftar was 
difccmed for a few feconds only between the clouds as they 
pafled by. 

Cloudy the remainder of the night. — At 
21^ the clouds difappeared, at 22^ 15' thefky 
was fine, at 22** ao' 1 prepared to obfcrve the 
zenith diftance of Caftor, but in lefs than 2 
nvinutes, an extentive cloud formed in the 
zenith, with feveraJ others to the northward, 
they all difappeared ia about 5 minutes but 
the obfervation was loft. 

Obferved zenith diftance of Pollux . 2^ 30' 14'' s« 

4th. Thermometer 73^ all laft lugZbt, rofe to 87^ 
in tiie afterno<m. 



tr 



OBfervcd zenith diftance of a Coro. Borealis 3 36 8.5 s. 

do. (fmaU fedlor) « Lyrac . 7 37 12 n. 

do. . . /8 Pegafi • 4 o 28 i. 

do. fmall fe6lor do. . 3 59 12 8. 

do. fmaH fe^or « Androihedac 3 o 28 8» 

do. . . il'Andromedx 3 32 49 n. 

do. fitiall fe6tor do. • 3 34 7 5 n» 

dok . . fi Tanri . 2 34 47.5 s. 

do. . « Caftor • i 18 36.4 ir. 

60* . • Pollux . 2 30 12 s* 

5th. 



^5a ASTRONOMICAL and 

5th. Thermometer 7^"" all laft night, rofe to 84*. 
Face of the large Sedor Weft. 

oft' 

jObfcrvcd zenitli diftancc of m Lyrac (fmall fedkor) 7 37 36 m. 

do. . . 'fi Pegafi do.. 3 59 24 s. 

do. . • irAndromedae do. 3 o 16 s. 

do. . , f Andromedx do. 3 34 > "• 

6th. Thermometer 71** all night, rofe to 79''. 
— Cloudy all day, clear in the evening. 

Face of the fmall Seftor Weft. 



Obferved zenith diflance of fi Pegafi 


4291. 


do. fmall fedor do. 


4 3 3^ »• 


do. • . <t Andromeda 


3 3 S'5 »• 


do. fmall fe^or do. 


3 4 30 ». 


do. . . /3 Andromeds 


3 3« 5 «• 


do. fmall fe^or do. 


3 29 30 »• 


do. . . Pollux 


2 30 0.5 8. 



7th. Thermometer 70*" all night, rofe to 82*. 
— Cloudy part of the forenoon and rain in 
the evening. 

Obferved zenith diflance of fi Pegafi • 4® 2' f.g s. 

At 14^ the ftars were inftantly covered by 
clouds, which were followed by heavy rain. 
8th. Thermometer 70** all night, rofe to 79% 
— Heavy rain till 7 o'clock in the evening, 
clearedoffat 8**?. M. 



Obferved zenith diflance fi Pegafi • 4 


2 6.S 1. 


do. fmall fedtor do. . 4 


3 21 s. 


do. . . « Andromedae 3 


3 4-5 »• 


do. fmall fedor do. . 3 


4 «5 «. 


do. • . /B Andromedae 3 


3» 5-5 *• 


do. final! ft^or do. . 3 


30 01 




Auguft 
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Aug. 9th. Thermometer 70° in the morning, rofe 
to 75^*. — Heavy rain all the forenoon, cleared 
off at noon. — ^Thunder-guft in the afternoon, 
clear in the evening. 



Obferved zenith diftance of « Lyrae (fmall fe<9:or) 


7 32 45 K- 


do. . • $ Pegafl . do. 


4 3 22.5 s. 


do. • . « Andromedx do. 


3 3 4-5 s- 


do. fmall fedor do. 


3 4 27 s. 


do. . . iS Andromedae 


3 31 7-5 "• 


do. fmall fc(5tor do. 


3 29 31 N. 



At 19*" 20' a cloud formed in the zenith 
which in a few minutes extended in a' belt al- 
moft to the eaftern and wcfl:em horizon, at 
20** it difappeared, by this circumftance the 
obfervation on iS Tauri was loft. 



Obferved zenith diftance of Caftor . 116 57.5 n. 
do. . . Pollux • 2 31 58.5 s. 

ITie obfervations on Caftor, and Pollux are fomewhat 
doubtful, each of them being feen but once, and that for a 
few feconds only between the clouds which moved with 
great rapidity from the weft, to the eaft. 

1 0th. Thermometer 70*" all laft night, raifed to 
81*". — Rain at noon. 



81*". — Rain at noon 



At 5^ ^^' prepared to obferve the zenith diftance of 
« Coro. Borealisy — in two minutes a fpace of feveral degrees 
about the zenith was obfcured by a cloud from the weft, at 
6** 6' the iky was fufficiently clear but the ftar had pafled 
the field of the inftrument. 

O I // 

Obferved zenith diftance of « Lyre (fmall fcAor) 7 33 4.5 k. 
do. • . ;8 Pegafi do. 4 3 31.5 s. 

Cloudy the remainder of the 24 hours. 
Vol. V. LI nth. 



^54 



ASTRONOMICAL and 

11th. Thermometer 74"* all laft night, rofe to 
86^ — Cloudy with thunder from 3** P. M. 
till fome time in the night 

1 2th. Thermometef 76*" at day light, rofe to Sj"". 
— Beautiful (ky till 7** A. M. when it became 
very cloudy from the N. W. — ^heavy rain 
from 1 o'clock P. M. tiH 9 o'clock A, M. 
of the 

13th. Thermometer 72^ at fun rife, rofe to 8i\ 
— ^Qear a fhort time about 9** A. M. — Cloudy 
with frequent fliowers of rain the remainder 
of the day. 

14th. Thermometer 74® at fun rife, rofe to 82*. 

o / // 

Obferved zenith diftance of m Coro. BorealSs 3 37 56 s. 
do. fxnadlfedbor « Lyrae • 7 33 1.5 n. 
do. • . Pollux • a 3a 0.5 s. 

It was too hazy to difcover Caftor, and 
Pollux was fcarcely difcernible. 
15th, Thermometer 74'' at fun rife, rofe to 87**. 
—Fog during the morning. 

O / ff 

Obferved zenith diftance of « Coro. Borealis 3 37 ^Cg s. 

do. ftnall fedor « Lyrae . 7 33 4-5 

do. . . ^ Tauri , a 36 3a s. 

do. • • Caftor • i 16 54 n. 

The obfcrvation on Caftor is very doubtful 
being not feen more than 3*^ between the 
clouds. 

Obferved zenith diftance of Pollux . 2^ 3a' 1^.5 

1 6th. Thermometer 78* at fun rife, rofe to 88**. 
— ^Thunder-guft in the aftemoon. — Cloudy 
with lain tfa» remainder of the 24 hours. 

X7th. 
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17th. Thermometer 73^ at fun rife, rofe to 87*. 
— Cloudy all day and night. 

Obferved zenith diftance of ji Tauri • a® 36^ 33^ s. 

1 8th. Thermometer 70° at fun rife, rofe to 81"*. 

Obferved zenith diftance of m Coro. Borealis 3^ 37' 59*5 s. 

Cloudy during the night. 
19th. Thermometer 70° at fun rife, rofe to 74% 
— Showery all the afternoon. 

Obferved zsnith diftance of /I Tauri 2° $6f 30". s s. 

^ After this obfervation it was cloudy the re- 
mainder of the day. 
20th. Thermometer 71"* at fun rife, rofe to 80*. 
— ^The morning remarkably fine and clear, 
wind from the eaft, — ^at 9** A. M. it almoft 
inftantly became cloudy from the fouth, and 
between noon and i o'clock, a guft of rain 
accompanied with large hail ftones from the 
S. W. paffed about four miles to the north 
of our camp. 

End of the obfervations made on the Cha- 
tahocha. 

h t n Dally Idf. 

Clock too flow mean time July 31ft. . o j 22 " 

do. . . Aug. 2d. . o 5 46 • • 

Longitude weft from Greenwich by the immerfion of the 3d fatellite of 
V 6n uic 31ft of July 5* 37' 59*. 
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H 



Latitude by ^3 Andromedx . . • . 31 i 148 

do. « Lyra . . • . 31 o 51.6 

do. ^ Pegafi . • . . .311 100 

do. « Andromedae . . . 311210 

Mean latitude north • . • . 3 1 1 9.4 

From ttc foregoing determinations it appears tliat the latitude given by 
the large feftor, exceeds that given by the fmall one, i".i ; but as the re- 
fult given by the large one, all circumflances brought into view, may be 
confidered fite times as accurate as that by the fmall one : If therefore to 
five times the latitude given by the large ftdlor, the latitude by the finall 
one be added» and the fum divided by fix, the quotient 31° i' 10" may 
be taken as the true latitude of the obfervatory ; which exceeds the paral- 
lel of 31** by i' 10", or about 7110.5 feet, which di (lance was carefully 
laid off to the fbuth, and the line corrected back as heretofore agreeably to 
plate- X. — From the end of the lall mentioned corredlion, a map, or chart 
of the river Chattahocha, or Apalachicola, was taken to the mouth of Flint 
river (fee Mate N® XL) but the mouth of Flint river not being a proper 
place for a courfe of obferVations, we encamped on a commanding emi- 
nence where the following obfervations were made. 

Aug. 23d. Thermometer 91"* in the afternoon. 

24th. Set up the clock, and equal altitude inflru-^ 
ment.-^Thermometer 75"* at fun rife, rofe to 

Began the obfervatory. 

^ r t1| ^ Equal dliitudet of the Sun. 

^ A. M. S** 35' 23^ F. M. 3'> it' 14". 



Thermometer 74*^ at fun rife, rofe to 88\ 
-^Finifhed the obiervatory arid fet up 

Both Se&ors, with their faces to the Eaft. 

ShoiTtf er bittWcen 1 i arid i o'clock^ clcfared 
off in a {hort time, cloudy in the evening. 

Obferyid zenith diltancc of Callor . i« 37' 4a" m. 

26th. 



26o ASTRONOMICAL and 

26th Equal altitudes of ihi Sun, 

"A. M. 9»» 2f 28''. P. M. 1^ 29' 34". 



Thermometer 76° at fun. rife, rofe to 85". 
— Shower of rain at noon, cloudy at 3 o'clock 
P. M. followed by a heavy rain. During this 
long continuation of rainy weather, the winds 
have been very light, and fcarcely perceptible 
even when the clouds moved with prodigious 
rapidity. The winds have occupied no par- 
ticular portion of the horizon, but have come 
from all quarters, and that in a fmall portion 
of time. — ^The nights have generally been 
fairer than the days. 

O I II 

^ Obferved zenith diftance of Caflor . > 37 43 n. 

do. ... Pollux . 211 7 s. 

27th. Thermometer 74"* at fun rife, rofe to 96"*. 

Equal altitudes of the Sun. 
A. M. S** & 14". P. M. 3^ 50- 8". 



// 



Obferved zenith diftance of < Lyrae (fmall fe^or) 7 56 18 n. 

do. . • /B Pegaii . . 3 41 11. 3 s. 

do. fmall fedor do. . • 3 40 o s. 

do. . • « Andromedc . a 42 8 s. 

do. fmall fe^or do. . . a 40 51 s. 

do. . • $ Andromedx . 3 5a 1.5 n. 

do. fmall fe^or do. . • 3 5^ 53 n. 

do. • • /B Taiiri . . 2 15 37 s. 

do. . • Caftor • i 37 44 n. 

do. • • Pollux . • s II 8 8. 

aSth. Thermometer 74** at fun rife, rofe to 96'*, 

Equal altitudes of the Sun* 
A. M. 8»» 26' 6". P. M. s^ 29' 42". 

At 
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At halfpaft 4 o*clock P. M. the Iky to the 
north loft its fine blue, and became of a whit- 
ifli brown, which in a fhort time extended 
over the whole hemifphere, and broke into 
fmall clouds. — The evening was very diftreff- 
ing, the atmofphere hazy, and Tuffocating, 
and not a breath of air perceptible till about 
8 o'clock P. M. when we had a light breeze 
from the eaft, which cleared, and corrcded 
the atmofphere. 



Obfervcd zenith diftance of 


jg Pcgafi 


3 


41 


13 s 


do. 


fmall fci^or 


do. . • 


3 


40 


42 s, 


do. 


• • • 


« Andromcdx 


3 


42 


8.5 s, 


do. 


fmall fedlor 


do. • 


z 


41 


s, 


do. 


• • . 


/S Andromcdx 


3 


52 


2.5 N, 


do. 


fmall feflor 


do. 


3 


53 


II N. 



29th. Fog in the morning, fucceeded by flying 
clouds. — Thermometer 80'' all laft night — 
rofe to 93**. 

. Obfervcd zenith diftance of « Coro. Borealis 3° 17' 4'' s. 

Turned tlie face of the large Se£tor to the Weft. 

Obfervcd zenith diftance of « Lyrae ^ (fmall fedor) 7^ 5*6' 6" k. 

Turned the face of the fmall Sedor to the Weft. 

o A // 

Obfervcd zenitti diftance of /» Tauri . 2 17 17.5 s. 

do. . . Caftor . i 36 on. 

do. • . Pollux • 2 12 49 s. 

30th. Thermometer 74° at fun rife, rofe to 95 ^ 
Vol. V. Mm Obferved 
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Obferved zcmth diftancc of 



do. 
do. 

do* 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



fmall {t&OT 

fmall fe^or 

• . 

fmall fedbor 

fmall fedtor 



c Coro. Borealis 

« Lyrae 

/^ Pcgafi . 

do. 
tf Andromedse 

do. 
/i Androxnedx 

do. 
/8 Tauri 
Caftor 
Pollux 



3 


iS 


45.5 s. 


7 


53 


9 *• 


3 


43 


51 «. 


3 


43 


46 s. 


3 


43 


46 .. 


2 


44 


48 s. 


3 


50 


22 N. 


3 


49 


39 ". 


3 


'7 


id *. 


I 


36 


3.5 "• 


3 


12 


47 «• 



31ft. *" Thermometer 76"* at fun rife, rofc to 93''. 



Obferved zenith diftance of « Coro. Borealis 



do. 
do. 
do. 
'do. 
do. 
do. 
do. 
do. 
do. 



fmall fedor 
fmall fe^or 
fmall {c6tot 
imall fe<5tor 



a Lyrsc 
fi Pegafi 

do. 
« Andromedae 

do. 
fi Andromedae 

do. 
fii Tauri . 

Pollux 



18 46 s. 

52 5S M, 

42 51 «• 

43 33 «' 

43 44-5 «' 

44 38 s. 

49 26 

17 17 

12 47 



Sept. I ft. Thermometer 74'' at fun rife, rofe to 94*. 



A. M. S^ 18' 37" 



Equal altitudej of the Sun 



%. 



M. 3" 34' 41' 



Obferved zenith diftance of « Lyrx (fmall fedor) 7 
do. . • /3 Pegafi do. 3 

do. • . < Andromedae do. 2 

do, • • ^ Andromedae do. 3 

do. • . Caftor • . i 



52 
43 
44 
49 
36 



42 
28 

38 
16 

3-5 »• 



N. 
8. 
8. 

M. 



2d« Thermometer 75^ at fun rife, rofe to 90*. 

Equal attitudes of the Sun* 
A. M. 8»» 27' 24''. P. M. 3«» 25' 20". 



Cloudy part of the afternoon. 



3d. 
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3d. Thermometer 73** at fun rife, rofe to 9i*', 

-^-Cloudy great part of the day and night. 
4th. Thermometer 76° at fun rife, rofe to 89**. 

— Cloudy all the afternoon and night. 
5th. Thermometer 74° at fun rife, rofp to 87°. 

—Several flbowers of rain in the courfe of the 

day. 

Between 13, and 14 hours, traced a meridian by y Caf- 
flopese, and « Urfx Miaoris. 

Emerfion of the 3d fatellite of It obferved at 14^ 40' 35''. 
— a litUe foggy, but the belts were pretty diftin<a, mag- 
nifying power of the telefcopc 120. 

h ' " 
Sinus paflcd the fird fibre of the tranfit inftrument at 19 30 8 

The meridian at 19 31 a 

The third fibre at ^9 3' 5* 

6th. Thermometer 73° at fun rife, rofe to 89^ 
— ^A fine clear morning, the iky remarkably 
blue. 

h ' " 
0's preceding limb on the meridian at 1 1 54 8 ^. M. 

Subfequent do. at . . . ii 56 17 A.M. 



Centre at . . . . 1 1 55 1 2.5 A. M. 

When the above obfervation was made, the 
tremor was fo cxceffive that there was no pof- 
(ibility of bifedling the meridional mark with 
precifion, nor of examining the line of colli- 
mation with the neceffary accuracy.— Thun- 
der-guft in the afternoon. 

Immerfon of the i ft fatellite of V ol>ferv«d at 14^ 15' 7" 
•—Belts diftind^, magnifying power lao. 

Q I II 

Sirius pafled the firft fibre of the tranfit inftmmfint at 19 26 11 
The meridian at • • . • - 1 9 17 6 

The tliird fibre at . . . . 19 27 56 

M m 2 7th. 
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7th. Thermometer 73'' at fun rife, rofe to 860. 
— Heavy fhower at day break,* cloudy great 
part of the day with a little rain. 

«^ iSaconls pafTcd die meiidian at . •" 8 i ^ 

tt Aquilx do. . at . . 8 29 36 

8th. Thermometer 73° at fun rife, rofe to 87"*. 
— Shower at day break. 

About 8 o'clock this morning the minute 
hand of the clock was moved by an imperti- 
nent young Indian. The glafs having been 
unfortunately broken by which the hands 
were left expofed. — ^Thc clock was then fet 
by my watch. 



0's preceding limb on the meridian at 
Subfequent do. at . . . 

Centre at . « • • 

Shower in the afternoon. 



J* Draconis pafTcd the meridian at 
^ *s weftem limb on the meridian at 
« Aqnilae on the meridian at 



The obferved times, and diflances of the D 's weftem limb from Antares. 



h ' 
" 53 
" 55 


n 

27 A.M. 
35 A.M. 


11 54 


31 A.M. 




h ' » 

7 57 10 

8 34 
8 25 36 



8 41 14 39 51 o 

8 42 28 39 51 20 

I M t« f^ {\ ° Error of the Sextant 

8 44 »8 39 52 20 addir. 

8 45 59 39 5* 3° 

8 46 54 39 5a 50 

Means 8 44 4 39 52 o 

The 
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The obfervcd times, and diftances of the ) *s weftem limb from Fomalhaut. 



8 


59 


5 


45 


i8 


o 


8 


59 


5« 


45 


'7 


40 


9 


o 


3i 


45 


17 


20 


9 


I 


i8 


45 


'7 


'° Error of the Sextant 


9 


2 


9 


45 


>7 


° add u". 


9 


3 


5 


45 


i6 


40 


9 


3 


53 


45 


i6 


30 


9 


4 


43 


45 


i6 






Means 9 i 49 45 1 7 



9th. Thermometer 74" at fun rife, rofe to 90% 
—Thick fog till 8*^ A. ]VL 



O's preceding limb on the meridian at i > 53 6 A. M. 

Snbfequent do. at . . 11 55 16 A.M. 

Centre at • • 1 1 54 1 1 A. M. 



i •$ weftem limb on the meridian at . . 2*' 13' 45" 

£qtuti altitudes of the Smn. 
A. M. 8^ 10' 23". P. M. 3" If 26". 

Tfaefe equal altitudes are doubtful 3 or 4 feconds from fog and clouds. 



The obftrved times, and diftances of the ]) 's weftem limb 4rom Antares* 



Means 



6 


49 


30 


5» 


26 


20 


6 




It 


5* 


27 





6 




12 


52 


«7 


20 


6 




58 


5* 


28 


Error of the Sextant 


6 




36 


5* 


28 


20 add S". 


6 




3» 


52 


28 


20 


6 




37 


5» 


28 


30 


6 


5a 


48 


5* 


«7 


4' 



Hie 
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The obferved times, and diftances of the ]> 's weftern limb < Aries. 



Means 



b 


1 


»/ 





/ 


// 


8 


31 


55 


95 


30 


20 


8 


3» 


55 


95 


30 





8 


33 


45 


95 


29 


40 


8 


35 


7 


95 


29 


20 Error of tbe Sextant 


8 


36 


4- 


95 


29 


add 8". 


8 


36 


53 


95 


29 





8 


37 


59 


95 


28 


40 


V 


34 


57 


95 


29 


2d 



2) 's weftern limb on the meridian at . 8** §6* zo*^ 

1 0th, Thermometer 71"* at fun rife, rofe to 82*. 
—Foggy, 



/ 



Sirius on the fir ft fibre of the tranfit inftrument at 19 11 16 
The meridian at . • • • 19 i2 9 

The third fibre at . • . • 19 13 o 

nth. Thermometer 74° at fun rife, rofe to 91*, 

Note. The obfervation on Sirius muft have been entered wrong, 
or the clock moved about 45" forward during my abfence 
yefterday. 

Cloudy all the afternoon with a little rsun. 

If / M 

Immerfion of the 2d fatellite of 1/ obferved at 13 12 o 
Emerfion oi do. at . . • 15 40 32 

—Night clear, belts diftin6t» magnifying power 1 20. 

Sirius pafled the firft fibre of the tranfit 1 
inftrument at J 

The meridian at • • • • 

The third fibre at ... 

1 2th. Thermometer 74° at fun rife, rctfe to 89^ 
Thundcr-guft at noon. 

Equal 



k 


1 


• 


»9 


7 


16 


>9 


8 


10 


19 


9 


I 



THERMOMETRICAL OBSERVATIONS. 26; 

Equal altitudes pf the Sun* 
A. M- 8>> 23' o". P. M. i^ 24' 37". 

Thefc equal altitudes are doubtful 6 or 7 feconds, on account of clouds 
which have intervened every afternoon fince the 7th. 

h / •/ 

/ Draconis pafTed the firft fibre of the tranfit inftrument at . 7 40 11 
The meridian at • • . • . 7 42 15 . 

The third fibre at . . . . . 7 44 26 



< Aquilae paiTed the firft fibre of the tranfit inftrument at . 8 9 50 
The meridian at . . • . • 8 lo 41 

The third fibre at . . . . . 8 1 1 30 

Immerfion of the 3d fatellite of 7/ obferved at i6*» 6' 50" — The night 
remarkably clear and fine, and I do not remember ever to have fecn tJie 
fatellites, and belts, more beautifully defined. — Magnifying power 1 20. 



Sirius pafTed the firft fibre of the tranfit inftrument at • 19 3 ip 
The meridian at . • • . . 19 4 13 

The third fibre at . . . . •'953 

13th. Thermometer 76'' at fun rife, rofe to 9l^ 



O 's preceding limb on the meridian at 11 52 28 A. M. 
Subfequent do. at . .11 54 36 A.M. 



Centre at . . . ii 53 32 A.M. 



Equal altitude/ of the Sun, 
A. M. 8»» 9' 48\ P. M. 3'' 36' s^"- 

h f ff 

i Draconis paiTed the firft fibre of the 1 ^ 

tranfit inftrument at \ . 7 30 12 

The meridian at . . . . 7 38 16 

The third fibre at • . • 7 40 28 



« Aquilae paffed the firft fibre of the tran-l q r «.^ 

fit inftrument at J ^ ^ 

- 6 4 

7 3 
Immerjion 



The meridian at • . . 8 6 43 

The third fibre at . • . 8 7 32 
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Immerfion o£ ihc iftfatoUite of It obfervcd at 16*^ 9* 20". 
—Belts middling diftinA» magnifying power 120. — The fa« 
tellite difappeared uncommonlf quick after it began to lofe 
its lullre. 

o / " 

Si) ins pafTed the fird fibre of the tranfit inftrument at 1 8 59 20 
The meridian at • • • . . 19 o 15 
The third fibre at 19 i 6 

X4th. Thermometer 74"* at fun rife, rofe to 9i'. 
— Cloudy part of the afternoon. 

$ *s wedem limb on the meridian at * • 2^ 2' 45* 

Equal akUudct of the Sun* 
A. M. V" 21' 22". P. M. 3«» 24' 38". 

/ f 

Sitius pafTed the firft fibre of the tranfit inftrument at 18 ^^ 25 

The meridian at l8 56 19 

The third fibre at . . • . 18 57 9 

1 5th. Thermometer 72"" at fun rife, rofe to 92°. 

O 's preceding limb on the meridian at 1 1 51 47 A. M* 
Subfequent do. at « . 11 53 55 A.M. 

Centre at . • . 11 52 51A.M. 

Note, Before the above obfervation was made, upon examin- 
ing the tranfit inflrument I found the fcrew which fcrews 
the perpendicular axis was flackened, which probably in 
fome degree affected the preceding obfervation upon 
Sirius« 

h t m 
% 's weftem limb upon the meridian at . • 2 o J 

Sirius pafied the firft fibre of the tranfit inftrument at 18 51 31 

llie meridian at 18 5a 25 

The third fibre at > . . . iB 53 15 

16th. Thermometer 76"* at fun rife, rofe to 96"*. 
•—Cloudy part of the afternoon. 

©*«pre- 
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b / It 

q^*$ preCcflmg fimb on the meridciaat^i i.. . ^ z6 A. M. 
\ Subfequcnt do. at • • . iJ, §5 i^A.M- 

Centre at • , • 1 1 52 30 A. M* 



Sirias oil thcfirft fibre of tht tranfit inttrument at 18 47 38 
The meridian at ' • • . . 18 48 31 

The third fibre :at * . . * . ^ ; x8 49 22 



End of the obfervations made at this ftation. 

giffffiimnten of die mendifm bj the trasifits of ^JDntconis, and 

< Aquilae. 

Bifean A. R. /Draconis m time to the be^tlnnine ofl 
1799. ^ ^ j 19 12 27.J 

Aberration and prece(!io&4 Sept. 7th. • . +1.8 

Nutation • . • do. ,. • • . . — 0.5 

True A.K. /DradOnis • .^ • • * 19 12 29.4 



Mean A. fi. « Aquike in time to tlie beginning of 1799 19 40 58.1 

Aberration and preecffiony Sept. 7th. • • • • -f- 2.8 

Nutation • . ■ • do. • • • • — 0.7 

True A. R. m Aguilan 19 41 0.2 

True A. R. / Draeonis • , • • • . 19 12 29.4 



Difference ; • • • • • o 28 30.8 

'"a*28' 30^ fidereal time gains 4/^.6 ( 
which is ther^ore to be deduded 



In*28' 30^ fideread time gains 4/^.6 on mean folar time»l ^ 



Difference in mean fblar time • • • • o 28 2^.2 

Obfenred difference in mean folar time on the 7th. • o 28 27 

Error of the meridian to the eaft . • • o o 0.8 



DUfcrence in A. R. between ^ Draconis, and « AquUael « _aft ais « 

on the Blh, fteaii fotaf ttmc ~ '" J" « -a» - 20.2 

Obfcrtied c M ffe it n ce bn the 8th . . . . o 28 26.0 

itt6t of the meridian weft • • • • • o o 0.2 

VOU V. N n D«ference 
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h » m 

Difference in A. R. between / Dn^ccmis and « Aquilx on! « -o < 

the 1 2th, mean Tolar time j o 3» 20.5 

Obfenred difference on the r2th. . . ' • . o 28 26 



Error of the meridian to" the Weft .' . . . o o 0.5 

Difference in A. R. between /.Dracoms, and » Aquilx onT ^ -o ^g - 

the 1 3th, mean folar time ^ o 2» 20.5 

Obferved cUffereiice on the 13th . . • • . o 28 27.0 

Error of the meridian to the eaft ... .00 0.5 



Tliofe ftars being well fituated to dcttSt any error in the meridian^ and 
as the error comes within the |yr6bable erior of taking an obfetVatidny it maj 
be confidered fufficiently corredl. 

Examinadon of the meridian by the equal altitudes* and tnuifit of the 
. O '$ centre on the 1 3^1 of September. 

Equal alittudes of the Sun on that day. 



A. M- 8 9. 48. P. M. 3 
Add. .•'.'. . . ' • 12 


36. 


56 


'5 

DcduAforenooiv's obferyation . . . — 8 


36 
9 


^ 


Divide -by- - . • - . . 2) 7 


«7 


8 


Half 3 

Add forenoon's obferyation . . . 8 


43 
9 


i4 

48 


II 

Add equation' for changes of the Q^s declination • 


53 

+ 


22 
9.6 


©*$ centre on the*meridian by equal altitudes at 1 1 
's centre on the meridian by obfervation at • 11 


53 
53 


31.6 

3».o 


Difference to the weft / • . . . 





0.4 




The 



* The equal altitudes before this day wen taken with the equal altitude 
inftrument. ^c cup for holdixie the water with the roof, for making an 
artificial horizon being ftolen by uie Indians^ and not returned till the latfa. 
By a conftant .practice of 16 years I find the equal altitudes taken from the 
artificial horizon rather more accuratCy than when taken with the equal al* 
titude inftrument. 
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The difference by the above obfervation likewifc comes within the pro- 
bable error of making anobfervatioa. 

The rate of the clock*s going at this ftation. 



Clock too flow mean time Aug. 35th. 

26th. 

27 th. 

28th. 

itt. 



do. 
do. 
do. 
do. 

do. 

do.- 

do. 

do'. 



Sept. 



2d. 

6th. 
8th. 



2 47-5 
2 49.4 

2 50.9 
•2 51.0 
.2 53-0 

2 51.4 



5» 
9th. 2 51.: 



'daily Ipfa. 

H 

1-5 

0.1 
2.0 

daily gain. 
. 1.6 
0.4 

0.0 

daily lols. 

0.2 



By equal alti- 
tudes of the 0. 



J 

} 



By tranfits of 
the 0's centre 
over the meri* 
dian. 



On the loth. between 10* A, M. and 6'* P. M. the dock was altered 
about 45" forward by accident, or otherwife. 



daily loli.' 



Clock too flow! 
mean time 
do. . 


i^th. 
i4tli. 


3 
2 


7.4 
8.4 


it 

I 

daily gain. 


• do. . 
do. . 


■icth. 
i5ih. 


2 
2 


6.0 
6.0 


2:4 
: 0.0 



By the tranfit of the G's centre 
ovet the meridian. 
' By equal altitudes of the 0. 
By the tranfits of the p's centre 
over the zneridtan. 



Loogimde of onrobftx^atory as deduccdfiroin the eclipfes of 3( (atellites 
and Lunar obfervations. 



Sept. 5th. 

6th. 

• 8th. 

9th. 

nth. 

.I2th. 



By an Emeriion of the 3d fatellite 

Immerfion of tl^e iH do.' 
]) 's diftanc.e from Anitares 

• do.' from Fomalhaut . 
- ; do. from AiHtares • . * 
do. from « Anei 
Immerfion of the 2d iatellitc 
Kmeriion do. • • 

Imnierfion of the 3d do.- 

do. .. xft do. . • . 





38 


58] 






39 


18 






J6 


56 






38 


30 






■37. 


39 


WeftfixMD 




38 


8 


'Greenwich. 




37 


29 






3« 


35 






37 


3 






39 


aoj 
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f 



Ladtude bj ^ Andromedae . 30 41 56.6 

do. • « Lyrse . 30 41 39.4 

do. • fi Pegafi 9 30 41 52.1 

do. . « Andromedae . 30 41 57.3 

Meto Latitude North • 30 41 51.3 



* From the refolt of the foregoing obfervations, the latitude of our obfer- 
Tatory by the large feftor, comes out 30® 42' a''.2 N. and by the fmall 
one 30® 41' 5i"-3 N. By proceeding as in the former cafes where both 
&&DTS were ufed, and the due weight given each» the latitude appears to be 
30® 42' oi".4, which we took for the true latitude of the obfervatory. 

The ground about the mouth of Flint river not being fit for encamping 
on> in cpnfequence thereof, we pitched on the neareft commanding emi- 
nence, from which with the leafl labour in falling the timber, the junction 
of the rivers might be difcovered : In order to conned our work with the 
jundion of the rivers, the following method was purAied. From the ob- 
fervatory A (fee Fig. G, Plate XI.) a vifta was opened to give us a view of 
the point of land B, between the Yivers. The angle which the line A B made 
> "With the meridian AN^ we had to determine by meafurement, the aftronomi- 
cal circle which was admirably calculated for that purpofe, was fcnt away a 
few days before (we were compelled by the Indians to leave the country) 
on account of its weight, as 1 was informed by the commiilioner for His 
Catholic Majefty ! To find the value of this apgle, the triangle ANC was 
formed on the ground. — AN a portion of the meridian was equal to 
396. 1 25 feet, AC, a portion of the line in the diredlion of the jun^ion of 
the rivers was equal to 496.623 feet, and NC the fide oppofite to the re- 
quired angle, "^as equal to 336.583 feet* — the fides being given, the 
angle CAN comes out to the neareft liecond 45° 10' 19" wefl of. north. 
The diftance from A to B was found by meafurement to be 369 perches, 
from which by the folution of a plane rightp-angled triangle, the difference 
of latitude will be found to be 260.14 perches, or about 42^.4, which add- 
ed to the latitude of the obfervatory will give 30® 42' 42".8 for the lati- 
tude of the junction of the rivers.— The fides of the triangle, with the 
points of interfeftion were formed with the utmoft accuracy by the tranfit 
inftrument. 

On the 1 7th day of September, at the time we were 
preparing to extend the line from the mouth of Flint 
river to the fource of the St. Mary's, the hoftile difpo- 

fition 



• The three decimal places annexed to the feet arofe from taking the 
means of many meafuremcnts made on each line. 
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fition of the Indians, and an attempt to plunder our 
camp, compelled us to relinquifli our defign, and leave 
the country. On the 9th day of December following 
we met at the town of St. Mary's, and took into con- 
fideration the further profeCUtion of our bufinefs, and 
came to a conclufion, — that we could not attempt with 
any probability of fuccefs, more than to deterniine the 
fource of the St. Mary's* with its geographical pofiiioa, 
until the waters fhould fubfide, and the fwamps be dried 
by the fummer heats, which could not be expected in 
lefs than eight monthit, added to an oppofition we had a 
right to look for from the Indians. — In order to deter- 
mine the geographical pofition of the river St. Mary's, 
we ercfted an obfcrvatory at Point Peter, near the fnotttk 
of the river, as a g^ven point ; from whence the latitude, 
and longitude of the fource of the river might be dtter- 
mined by meafurement, if we fhould fail, either in car* 
fying on our apparatus, or in obtaining a fufficient number 
cf obfcrvations for that purpofe. 

At Point Peter the following obfcrvations were made. 

Dec. 14th. Set up the clock. 

15th. Cloudy. 

l6tb. Set up the fmall Se&or with the face to 

the Eaft. 

Thermometer 51'' at fun rife, rofe to 67*. 

Equal ahititdes of the Sun, 
A. M. p** iV 59". P. M. i** 41' /'. 



Theie eqoal akaiudes are doubtful a few feconds, but 

not mor^ithan 4. 



Cloudy 








5<J 

10 
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Cloudy all tte afternoon after 3*" P» M. 

and continued fo all night. 
17th, Fog in the morning, cloudy all day.— 

Thermometer 57** at fun rife, rofe to 70% 
. Heavy rain at night. 
18th/ Thermometer 56'' at fun rife, rofe to 64*. 

— ^Fine rain in the morning* Strong wind 

from the N. E.-r-C3oudy with rain all the 

afternoon and night. 
19th. Thermometer s^'' at fun rife, rofe to 69*. 

^ — Heavy fog early in the morning. — Flying 

clouds all day and rain in the evening, 
aoth. Thermometer 60** at fun rife, fell to 5.8 ^ 

r— Cloudy all day, fine rain in the morning 

and a heavy rain at night. 
2 1 ft. Thermometer 59° at fun rife, fell to 54'' in 

the afternoon, cloudy with heavy rain moft 

of the day.— Wind from the N. W. in the 

evening, 
aad. Thermometer 54"* at fun rife, rofe to 55"*. 

— Cloudy early in the morning and in the 

evening. 

Obfenrcd zenith dlftance of 4 Itjrx . 7* 55' 37" n« 

Equal altitudes ^ftht Sun, 
A. M. 9»» 1' 32". P. M. s^ f ^^* 

2^d. Thermometer 54^ at fun rife, rofe to 56\ 
* — Cloudy all laft night and this day with fine 
rsun, wind S. W. cleared off in the. evening 
with a N. W. wind. 



Vol. V. 



Obferved zenith diltance of /B Tauri . 


2 15 3 s. 


do. . . * . Caftor . 


I 38 12 N. 


do. . . ' Pollux . 


2 10 38 S. 


^ Oo 


Emerfion 
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Emerjw of the i ft fatellite of If cbferved at 15^ 40' git 
Night clear, belts difiinA, znagoifying powor 120. 

24th. Thermometer 34° at fun rife, rofe to* 54^ 

Ohferved zenith diftance of m Lyns • 'j^ 55' 37" v. 

JSqual altitude J of the Sun* 
A. M, 9^ 22' 17'. , P. M. 2^ so' 12"- 

Obferved zenith diftaoce of « Andromedc 2 44 22 s. 

do. • . /I Andbnomeds 3 53 16 v. 

do. ' • . . /i Tauri . 2 14 51 s. 

do. . . Caftor • i 38 20 n. 

^5 th. Thermometer 30"" at fun rife, rofe to 5 1 % 

Obferved zenith diftance of « Lyre . 7^ sf 4^ m* 

Equal altkudei of the Sufu 
A. M. ^^ 20' zi". P. M. 2" 53' 50*. 

Obfenred zenith diftance of « Andromeda s^ 41' i<«' t. 
do. . . id Andromeda 3 53 16 n. 

Emer/tm (^ the ift fatellite of If, obferved at lO*" ^ 50^. 
Night clear, belts diftind, magnifying power 120. 

Obferved zemtfa diftance of Pollux . t^ id 34^ s. 

!z6th. Thermometer 41*^ at fun rife, rofe to ^if. 
•~Cloudy all day and nighty 

Turned the face of th« Senior Weft. 

2.7 th. Thermometer 50* at fun rife, rofe to 64% 

Obferved zenich diftance of « Lyrx . i^ 48' 25'. 

Equal ahUudet of the Sum. 
A. M. 9** 19' 5'"- P- M. 2^ 57' 42^. 

Ohfctrcd 
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QbferYedtcnith diftanceof * Andromedae . 2^ 4^ 3f' s; 
do. « • ^ Andromcds . 3 45 48 ti . 

Enurfion of tbe 2d fatelUtb of 7/ obfenred at 7^ 16^ cT. 
•=-^Belts diftindi magnifying power 1 2a 

• / n 

Obferred £eniA diftance of 1^ Tauri • 2 22 20 s. 

do. • . Caftor • i 30 52 n. 

do. . m Pollux . 2 17 57 s. 

do% • • m Lyrs* . 7 48 24 n. 

aSth. Thermometer rofe to 80°. — Qoudy in the 
mornmg. — Wind S. E. 

Obfexred zexuth diftance of « Andromedx 2^ 48' 33' s. 
do. r • # AndromedflB 3 45 50 n. 

a9th. Thermometer 67° at fun rife, fell to ^'^'^ in 
the afternoon. — Heavy rain great part of the 
day. — At lo o'clock P. M. wind (hifted to 
the S. W. and blew with great violence, — 
liecame clear at fhort intervals. 

• / It 

Obfervtd zenith diftance of /B Tavri • 2 22 21 s. 
do. . • Caftor . i 31 o k. 

do. . • • PoUuz . - 2 17 59 s. 

30th. Thermometer 54** at fun rife, fell to 44"^ in 
the afternoon, and to 33** at 7*" P. M. — 
Strong N. W. wind with flying clouds. 

In tbe evening finifted our meridian by circum-polar 
ftars, this work was begun on the evening of the 29th. 

31ft. Thermometer 25'' at fun rife, rofe to 44^ 
O o 2 ^7"^' 



^ On the meridian twice this daj from fidereal tune gaining on mean 
iblar time. 
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Equal mltitudtt tftbt St/f. 
*■ A. M. 9" 41' 37". P. M. a" +3' 19". 

' » ■ « 

y Caffiopea pafled the mczidian at • 6** 1 1' 37" 

I'ole flar a't . . . • 6 19 8 

1800. 

Jan. ift. Thermometer 28* at fun rife, rofe to 54% 
—Wind N. iv fcatt^ring clouds from the S. E. 

Emerfton of the ill fatellitc of 11 obfcnrcd at 12** & 43". 
•—Belts diftin^y magnifying power 120. 

An immetHon of the 4th fatellite is entered in the NaiX- 
•tical Almanac to happen at Greenwich at 17'* 18* 30", and 
the emerfion at 18'* 44' 22''. As the immerfion was to 
happen but 1' 32" from the emerfion of the ift fatellite, it 
• was a favourable opportunfty to make both obfervations at 

one fetdng. At 12'' L placed myfelf at the telefcope, and 
as foon as I had adjufted the inftrument to mj eye, I 
thought the 4th fatellite had loft fome of its luftre. After 
noting the emerfton of the lil fatellite, I again applied my- 
felf to the inftrument, but the 4th fatellite ftill continoed 
vifible, and had jdtered but very little fuicc 1 firft obferved 
it; n was very diftina at i2*» 42', and at 13'* had nearly 
if not quite recovered its luftre. 

2d. Thermometer 54° all day. — Heavy rain, 
wind N. E. till evening, fhifted to the N. W. 
in the night when it became clear. 

3d. Thermometer 39*" at fun rife, rofe to 53^ 

Equal alittudet of the Sun. 
A. M. 9^ 27' 30". P. M. 3»» I' 18". 



Emerfton of the ift fatellite of 1/ obferved at 6> 35' 39''. 
—Belts diftindl, and the planet and {atellit.es remarkably 
well defined, magnifying power I20« 

EfH€rfion of the 2d fatellite of % obferved at 9* $$' 59". 
— Belts and fktellites very diftindt, magnifying power 120. 

4th. Thermometer 36*" at fun rife, rofe to 54^ 

Equal 
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Equal altliudes 9fthe Sun, 
A. M. 9*» 48' 45". P. M. 2^ 41' 38". 
— I 

5th. Thermometer 36' at fun rife. — ^Cloudy all 

day. 
6th. Thermometer 34° at fun rife, rofe to 6i^ 

Equal altitudes of the Sun. 
A-M. 9'' 30' 2x'\ P.M. 3^ 9' 3''. 



7 th. Thermometer 38'' at fun rife. — ^Cloudy all 

day. 
8th. Thermometer 40° at fun rife, rofe to 48'*. 

Emerfion of the ift fatelllte of % obfervcd at 14** 3' 12'' 
— Hazy, neither % nor his fatellites well defined, magni- 
fying power 1 20. 

9th. Thermometer 38** at fun rife, rofe to 42**. 
— Fine rain part of the day, arid rain with 
hail during the night — wind N. E. 

loth. Thermometer 37° at fun rife, rofe to 40^ 
— Snow and hail the whole day ! which con- 
tinued till 10 o'clock in the evening, when 
the thermometer fell to 32*", the wind fhifted 
to N. W. and it became clear at midnight. 

iith. Thermometer a8^ at fun rife, rofe to'4o^ 
— Snow five inches deep. 

Equal ahttudes of the Sun, 
A. M. 9^ 36' 25". P. M. 3^4' 24'^. 

1 2th. Thermometer 34*" at fun rife, rofe to 67''. 

— ^Cloudy great part of the day. 
13th. Thermometer 46'' at fun rife, rofe to 57^. 

—Cloudy all, day. 

I4th% 
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14th. Thermometer 40"^ at fun rife, rofe to 62*. 

—Cloudy. 
15th. Thermometer 42'' at fun rife, rofe to 61**. 

—Cloudy in the evening. 

Equal aUiinJei of the Sun. 
A. M. 9^ 49' 22''. P. M. 2^ sf o'- 

i6rfi. Thermometer 45"* at fun rife, rofe to 67*, 
17th, Thermometer 64"" at fun rife, fell to 42"* 
in the evening, cloudy in the morning, light 
fliower at 1 1^ A. M, cleared off at noon with 
a moft violent wind from the weft, which 
Ihifted to the N. W. in the evening. 

The obferved times, and diftances, of the Q's and ^ 's neareft limbi. 



86 23 50 

86 23 40 

86 23 10 

fe " JS E-- rf *e S«. 

M 32 So t^taddS*. 

86 a I 55 

86 ai 30 
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40 4 




20 


4J 23 




20 


4? 7 
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42 52 
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43 34 




20 


44 10 
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44 43 




20 


45 30 


Means 
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43 3 
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21 


I 58 




21 


a 35 




21 


3 7 




21 


3 4» 




21 


♦ »3 


Means 


21 


« 50 



36 22 S9 



Repeated. 



86 16 o 

86 15 50 

QA W !^ Error of the Sextant 

?6 Vs 'o -^^^'' 

86 14 40 

86 IS 25 

18th. 
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i8th. Thermometer 38^ at fim rife, rofe to 58^ 

Equal altUudes of the Sun. 
A. M. 9»» 4s' 10" • P. M. 3>» 5' 8^ 

At 6^ prepared to obferve the eclipfe of 7/'s 4th fatellite. 
— At al30Ut 6^ ^d the fatellite began to lofe its luftre^ 
. which gradually diminiflicd till about 6** 46', — from that 
timt it was not difcemible with a njagnifying power of 50, 
but diftindt with 120. — at 7** 23' 47'' it was evidently more 
bright} and at 7^ 35' bad almoft recoTered its ufiial bright* 



The obTerved times, and ^ftances of the (^^s and D 's neareft limbs. 

2<Q 46 32 

• ^ 47 35 

20 48 12 

20 48 44 

' 29 49 20 

' ao 50 6 

ao 50 43 

20 51* 18 

20 51 51 

to 53 2; 

20 53 o 
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73 


8 


50 
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30 
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8 


15 
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Error of the Sextant. 


73 
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72 59 ' 00 

72 58 50 
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l\ ^X ^ Error of the Se». 

2^ I J !^ tantadd8'\ 

72 57 40 

72 57 30 

71 57 20 



72 57 o 
Means 21 18 42 72 58 10 
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1 9th. Thermometer 37*" at fun rife, rofe to 54^* 

Equal altitude J of the Sun. 
A. M. io»» I' 6'. P. M. 2»» sc/ 11". 

Thefe equal ahitudes are doubtful 2 or 3 icconds but not 
more, from the violence of the wind. 



Rate of the clock's going at Point Pteter. 

1799. 



i8oo» 



\St mean time 


Dec. x6th. 


do. . , 


22d. 


do. 




24th. 


do. 




25th. 


do. 




27th. 


do. 




31ft. 


do. 




Jan. 3d. 


do. 




4th. 


do. 




6th. 


do. 




nth. 


do. 




15th. 


do. 




x8tfa. 


do. 




19th. 



/ 


m 


3 


41.2 


5 


17.6 


6 


I.I 


6 


ai.7 


7 


a4 


8 


16.0 


9 


16.0 


9 


35-9 


10 


»5-3 


II 


49.8 


• »3 


7.0 


H 


4-9 


K 


«3-7 



Datlj gaiiu 

19.4 
21.7 
20.6 
20.3 
18.4 
20. 1 
19.6 
19.7 
18.9 

«9-3 

'9-3 
18.3 



Refult of the Obfervations for the Longitude* 



1799. 

By an emerfion of the ill fatelUte of 2f 1 
on Dec. 23d. J 



25th. 
27th, 
I See, Jan. xft. 

do. 
17th. 

do. 
1 8th. 

do. 



do. 

2d. do. . 

ift. do. ^ 

do. . • 

2d. dof . 
B^ ^ lunar obfervation 

• do. t 
« . do. . 

• . do. • 



5 26 27 
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sJ 
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ReToIt 
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Latitude by 


j( Andromedse 


30 


43 


58.6 


do. 


/8 Tauri 


30 


44 


18 


do. 


Caftor 


30 


44 


14.6 


do. 


Pollux 


30 


44 


11.5 


do. 


m Lyrae 


30 


43 


57-9 


do. 


m Andromedae 


30 


44 


18.3 



Mean Latitude north . 30 44 9.8* 



Examination of the meHdian by the tranfit of > CafSopec and « Ur& 
Minoris or the Pok ftar. 

Mean A. R. y Caffiopez Dec. 31ft 1799 . • 11 11 11.3 

Aberration . . . • . — 1.3 

Nutation • . . • • • — 23.3 



True A. R. > Cafliopex . . • . 11 10 46.7 

Mean A. R. Pole ftar Dec. 31ft 1799 . . 13 6 47.0 

Aberration ..... + 36.0 

Nutation • • • • . ... 4 30 

True A. R. Pole ftar . . • . '3 *. 53 

do. > Caffiopese . . • • . 11 xo 46.7 

Difference . . • • • i 53 6.3 



The above difference is neatly, in mean folar time equal to 
Obferved difference on the 31ft of Dec. 

Difference • . ... 




The difference between the calculated, and obferved time, is fo imall, 
that it is fcarcely fufficient with the very beft inftrument to be perceptible 
in the motion of the Pole ftar. The meridian may therefore be comfidered 
as fufficiently accurate for the following purpofe. 

In 



* Although this refult is deduced from obfenrations made with the fmall 
fedor only, it may be confidered as fufficiently accurate for the niceft geo- 
fiaphical purpofes. 
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In order to determine ike exad pofitions of the flag ftafT in the fort at 
Point Peter, the fouth end of Cumberland Ifland, and the north end of 
Amelia Ifland, the meridian was extended fouth from tlie obfervatory the 
diltance of 99.12 perches. 



From the obfervatory the bearing of the flag") 
ftaff in the fort was j 

From do. to a fignal on the north endl 
of Amelia Ifland J 

From do. to do. on the fouth end 7 
of Cumberland Ifland 3 

From die fouth end of the bafe the bearing of) 
the flag ftaff in the fort was J 

From do. to the fignal on the north end? 
of Amelia ffland J 

From do. to do. on the fouth end 7 

of Cumberland Ifland 3 



From thefe data by plain trigonometry the diftancel 
firom the obfervatory to the flag ftaff in the fort > 
comes out j 

From do» to the fignal on the north end of T 

Amelia Ifland 3 

From do. to do. on the fouth end of 1 

Cumberland I-fland J 



S. 22 



2^ 00 fi. 



S. 6z S3 00 B. 

S. 6$ 30 30 E. 

S. 42 19 30 E. 

S. 66 33 00 E. 

S. 72 2 30 B. 



>95-7 , 

1421.9, 

828.7. 



> Perches. 



Diff. of latitude between the obfervatory and flag ftaff 

•do. fignal on Amelia Ifland 

do. do. on Cumberland Ifland 



o 
o 
o 



29.5 

45-7 
56.0 



The latitude of the flag ftaff is therefore • 30 43 
do. north end of Amelia Ifland 30 42 

do. fouth end of Cumberland 30 43 



40-37 

24.1 > North. 

13-83 



From which it appears that the jundtion of the Chatahochai or Apala- 
diicola* and Flint Rivers, and the entrance between Cumberland, and 
AmeBa Iflands into the found, are precifely in the fame parallel of latitude. 

llie angles were taken with the inftrument already mentioned, made by 
Mr George Adams. 



1800. 

Feb. 6th. 



Afbended the St« Maiy's as high as it was 
navigable for canoes.* 

P p 2 7th. 

* We afcended the river with as little loading and baggage as pofllble. 
— I even left my hat and thermometer. 
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yth. Sent out a party to difcovcr the fource of 
the river or its communication with Okefo- 
noke fwamp. Set up the clock. 

8th. Cloudy with heavy rain. 

Qth. JEqual ahitudet of the Sun. 

^ A. M- 9'^ 2' 46". P. M. 2^ si' 18". 

loth. Cloudy all day with an appearance of rain, 
nth. Shower at day break — Cloudy all day with 

cold N. wind. 
1 2 th. Smart froft, cold all day, and cloudy in the 

evening. 

Equal aliitudet of the Sun. 
A.M. 8»> 46' i^. P. M. 3>» 10' is'\ 

" y » ■ 11 ■ ^ ■■ ■ 11 

The telefcope and tranfit inftrument arriv- 
ed. 

1 3th. Very cloudy, and cold in the morniog :— - 
heavy rain all the afternoon and night. 

14th. Cloudy with finfi rain in the forenoon r 
cleared off in the afternoon with a N. W. 
wind. 

Set up both Seftors with the faces to the Eaft, 

Obferved zenith diftance of ^ Tauri (fznall fe^or) i 52 31 s. 

do. . . Caftor • i 58 6 H. 

do. fmall fedlor do. • • 2 i 3 k. 

do. . . Pollux • • 1 50 49 8. 

do. fmall fe^or do. . .1 47 49 a. 

do. fmall fefbor « Coro. Borealis • 2 54 26 s. 

15th. Very cool, ftrong wind from the N. W. 

Ofaferved zenith diftanceof ^ Andromedae 4^^ 12' 38'' k. 

Equai 
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Equal abitudet of the Sun. 
A. M. 8* 54' 45". P. M. 3" 1' 24". 

I 1 

Thefe equal altitudes are doubtful a few fccouds (from 
the violence of the wind) but not more than four. 



ed zee 


nth diftance of 


iS Tauri 


I 


<rv 


13 »• 


do. 


fmall fedor 


do. . 


I 


^2 


IS s. 


do. 


. • • 


Caftor 


I 


V8 


10 H. 


do. 


• • • 


PoDux 


I 


90 


46 s. 


do. 


• • • 


m Coro. Borealis 


2 


?7 


16 S. 


do. 


finall fe<aor 


do. 


2 


54 


54 s- 



The obferved times, and diftances, of the 0*s and }> 's neareft limbs. 



19 48 31 90 s^ 30 

19 49 35 90 $6 00 

19 50 28 90 sS 4^ 

'^ 51 B . 90 55 30 Error of the Sei- 

'9 5* 42 90 55 20 taatadds\ 

19 52 9 90 55 o ^ 

19 52 34 90 54 50 

19 53 6 90 54 20 

Means 19 5^ 9 9^ 55 24 



1 5tht Equal altitudes of the Sun. 

A. M. 9»» 2' 32". P. M. 2»» 53* 29'^ 

Thefe equal altitudes are douUful 2 or 3 feconds from 
the interference of clouds. 



Obferved zenith diftance of 


i8 Tauri . 




-TV 


9 B. 


do. fmall feaor 


do. . 




52 


.^6 s. 


do. 


Caftor . 




98 


7 "% 


do. finall feftor 


do. 







51 wJ 


do. 


Pollux . 




^0 


50 s. 


do. fmall fcaor 


db. 




47 


36 s. 



Emerfion of the i ft fatellitc of V obferved at 11^ $' 40". 
Night very fine» belts diftindl, magnifying power 120. 

OJrferved 
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Obrerved zenith dlftance of « Coro. Borealis 2^ 57/ 19/r s. 

do. fmall fe6lor do. • 2 54 29 s. 

1 7th. Cloudy ia the morning and continued fo 
at times all day. 

Equal altitudes of the Sun* 
A. M. 9^ 24' 49''. P. M. 2^ 31' 3". 



The aboTc equal altitudes are doubtful 2 or 3 feconds on 
account of the clouds. 

Hazy all the evening, 

Obferred zenith diflance of Caftor • i^ 58' ^" x. 
do. • • Pollux • I 50 50 s. 

Between 14 and 15 hours traced a meridian by • Urfe 
Majoris and the Pole ftar. 

Obfcrved zenith diftancc of « Lyrae (finall feftor) 8® 1 7' 8* n. 

Tb« obferved times, and diftances, of the Q's and ]) 's neareft limbs. 



'9 53 4^ 64 40 00 

19 54 14 64 39 50 

19 54 43 64 39 40 

19 SS ^a ^4 39 30 

19 56 I 64 39 20 

19 56 26 64 39 00 Error of the Sex- 

19 s^ 49 64 38 50 tant add $"• 

19 57 2J ^4 38 ¥> 

19 57 59 64 38 40 

19 58 38 64 38 30 

19 59 ID 64 38 20 

Means 19 ^6 24 64 39 7 



b I >i 

1 8th. 0's prececfing limb on the meridian at 11 56 35 A. M. 
Subfequent do. at . . 11 58 48 A. M. 

Centre do. at . • 11 57 4^ A.M. 

Obfcrved 
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Ohfcrved zenith diftance of fi Andromedae 4^ iz' 39" n. 

Equal altttuJki rf the Sun. 
A. M. S** 57' 2i'\ P. M. 2^ 58' 20". 

Turned the Face of the finall Sedor Weft. 

Cloudy at times all the afternoon and 
night. 

Obferved zenith diftance of Caftor (fmallfedtor) i^ 53' 40^ n. 

Thei>bferyed timesi and diftances» of the q's and ^ 's neareft limbs. 



39 30 

39 20 

39 10 

39 o 

38 50 Error of the Sex- 

38 40 tant add ^". 

38 ao 

38 o 

37 50 

37 40 



20 





.7 


ao 





43 


20 


I 


?2 


20 


2 


15 


20 


3 


6 


ao 


3 


42 


20 


4 


27 


20 


4 


59 


20 


5 


37 


20 


6 


14 


Means 20 


3 


15 



51 3B 3B 



} 's Subfequent limb on the meridian at . 20^ 38' oo*. 
The obferved timesy and diftances^ of the 0's and ]) *s neared limbs. 



20 


37 


4* 


20 


39 


H 


20 


39 


50 


20 


40 


20 


SO 


4> 


2 


20 


41 


29 


20 


4» 


59 


20 


42 


30 



Means 20 40 31 



51 28 30 

51 27 50 

SI 27 40 

51 27 30 Error of the Sex- 

51 27 20 tant add 5^'. 

51 27 oo» 

51 26 50 

51 '26 40 

51 27 25 



9 pafled 
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$ pafled the pseridian at • 21^ xi' 32'' centnun* 

19th. Smart froft this morning, very cloudy at 
noon, clear at 2^ P. M. 

Equal akttudei of the Sun. 
A. M. V" 48* 44". P. M. 3^ G 49". 

Turned the Face of the large Sector Weft. 

\ 

Obferved zenith dtftance of f^ Tattri • i 56 56 s. 

do. fmall fedor do. • i 59 6 s. 

do. • . Caftor • x 56 17 m. 

do. fmall fedlor do. • < 53 33 v* 

do. . Pollux • I 52 37 s. 

do. fmall fedor do. . i 55 20 s. 

do. . . « Coro. Borealis 2 59 9 s. 

do. fmall fedor do*. . 3 i 42 s. 

Night cold, fharp froft, and water froze 
within 9 feet of our fires. 

9 paffed the meridian at • . 21 12 38 centrum. 

^ 's fubfcquent limb paffed thel . ^ 

meridian at 3 

ftOtb* 0's preceding limb on the meridian at 1 1 $6 25 A. M. 
Subfequent do. at . 11 58 38 A.M. 

Centre at . . • . 11 57 31 j A. M. 

Obferved zenith diflance of f Andromedae 4* to' 50'' k. 

Equal aliituJes of the Sun. 
A. M. 8»» id sf' P. M. 3'* 24' 29^. 

Obferved zenith diftance of % Tattri • x 56 56 b. 

do. • • Caftof . X 56 19 N. 

do. (mallfedor do. • x 53 46 m. 

do. . Pollux . .1 52 35 s« 

do. . m. Coro. Borealis 2 59 8 s. 

do. finallfeftor do. • 31 42 s. 

Cold 
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Cold for this climate, at 7" P. M. linen 
that was wafhed, and left out to dry, was 
frozfen ftiff, and ice nearly ^th of an inch 
thick was formed within 9 feet of our fires, 
which were large, and kept up all night. 

Obferved zenith diftance of « LTrae (fmall fe^or) 8* 10' 58'^ 



$ paiTed the meridian at • a i 13 48 centrum. 

^ 's fubfequeilt limb on the meridian at 22 25 8 

2I1U 0's preceding limb on the meridian at ii g6 20.5 A. M. 
Subfequent do. at • • n 58 33 A. M. 

Centre at . • . .1157 26.7 A. M« 



Eqwal ahUudes of the Sun. 
A. M. 8»> 50' 59". P. M. 3»» 4' 1 8* 



Obferved zenith diftance of fi Andromedx 4 10 49 v. 

do. . . . 18 Tauri • 1 §6 $6 s. 

do. fmall fe^or do. . i 59 27 s. 

do. • . Caftor . i §6. 19 n. 

do. fihallfedor do. . i 53 40 m. 

do. ' • • Pollux • I 52 37 s. 

do. fmall fe<ftor do. • i 55 48 »• 

$ pafled the meridian at 21 15 o centrum* 

22d« ©'s preceding limb on thel ,, ,.< ,0 a tut') 

meridian at . | n 56 18 A. M. ( ^.^^j^^,. 

Subfequent do. at 11 58 38 A. M. j 
Centre at . . 1 1 57 24 A. M. 



Equal abiiuJes of the Sun. 
A. M. S^ 53' 59». R M. 3* i' g\ 



t pafTed the meridian at . ai'^ 16' 13^5 centrum. 

Vol. V. CLq 23^ 
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a^A* Very warm. 

£qual akltuJet 9/ the Sun. 
A. M. 9»» 25' 41*. P. M. 3* 29' I9*. 

$ paflcd the meridian at • 21^ 17' 22'' centrum. 

24th« Q's preceding limb on the meridian at 11 56 10 A.M. 
Subfequcnt do. at . • 11 58 21 A. M. 

Centre at • # • . 11 57 15.5 A.M. 



Equal ahiittJet of the Sun, 
A. M. 8>» 41' 37". P. M. 3^ 13' 18". 



Immerfton of the 3d fatellite of 1/ obferved at 1 1* 45' 38''. 
—Belts diflinft, mag^fying power of the telefcope 120. 

? pafTed the meridian • ai** 18' 30" centrum. 

Very hazy, the planet at times not virible. 

h / l» 

25 th.* o»s preceding limb on the meridian at 11 56 6 A. M. 
Subfequent do. at • . 11 58 16 A. M. 



Centre at . . . . 11 57 11 A. M. 



Equal ahttudes of the Sun. 
A. M. 6^ 48' 13^. P. M. s^ ^ 3^"' 



Emerjlfn of the i ft fatellite of It obferved at B^ 30' 26''. 
A little hazy, but the belts were middling well defined^ 
magni^ing power 1 20. 

End of the aftronomical obfervations at 
this flation. 

Kate 
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Rate of the Clock's going up the St. Mary's. 



1800. 




/ // 


Clock too flow mean time Feb. 9th. 


16 48.5 


do. 


12th. 


16 39.5 


do. 


15th. 


16 35.6 


do. 


1 6th. 


16 35.7 


do. ^ 


1 8th. 


16 34.8 


do. 


19th. 


16 34.1 


do. 


20th. 


16 32.2 


do. 


2lft. 


16 28.7 


do. 


. . 2.d. 

23d. 


16 24.5 


do. 


16 20.7 


do. 


24th. 


16 15.2 


do. 


25th. 


16 102 



Daily gain. 
// 

3 

o 

0.4 
0.7 
1.9 

35 
4.2 

3.8 
S'5 

5-» 



Notft In the above ftatementy where the equal altitudes, 
and the paiH^e of the Q over the meridian have not given 
the fame error, a mean has been taken» however the dif* 
ference in all cafes was fo fmall» that it might arife from 
a want of perfedion in making the obfervations themfelves. 

Kefult of the obfervations made up the St. 
Mary's for determining the longitude. 



Feb. X5th, By the D *s diftance from the 
1 6th. Emerfi^n of the ift fatellite of % 
17th. By the ]> 's diftance from the Q 

do. ■ • • 

i8th. • do. . • . . 

do. • . • 

24th. Irnmrfim of the 3d fatellite of If 
25tli. £M7;^oftheift do. 





29 


18' 


• 




29 


7 






29 


55 






30 


18 


. Weft from 




30 


10 


Greenwich. 




»9 


16 






*2 


5« 






38 


53 J 





CLq 



Rc&lt 



296 



ASTRONOMICAL and 



a 
•s 



o 



CO 

•S 
a. 



:§ 



I 

I 



I 



I 



1 



CO 

■5 



5 *« 



o 



6' 



' vo o\ 






S» 



c>>e o o 

T^ ^ »o Un» 



o^ 0000 



:^ VO O t^ O^ 



00 00 00 09 



O M M M M 



1: 



-8 



•n Os 






00 
to 






O\00 






00 






•o •o •o 



I 

CO 
u 

•fl 

I 



vo 0\ 9^ 



VO VO VO 
fc»> t*> v\ 



VO vo VO 



VO VO VO 



VO 00 



« o 



VO 00 



VO « 
VO 



»o Ov 



=> + 



^4- 



«^VO 



o 4. 



VO 



s 



I 




THERMOMETRICAL OBSERVATIONS, tgf 






JTI I f 



o\0 q 

I- 2^1 + 



+ 






en O •-; 

^ + + + 



O M 

to 



to to CO 









fOOO 



oo 

CO 



CO «^ 



•0 t^ 



CO I 



CO 

09 M 




d. s • . 
COOO 00 CO 
^ ^ CO CO ^ 



N d c« fi ei 

o o o o o 

•o CO CO to to 



•3 



''J 



• • • .8 

^ : I 



Rcfok 



293' 



ASTRONOMICAL and 









o 

CO 



CO 



CO 

■3 



i 

s 
a 

-I 
o 

u 

•3 



I 






i 



i 






bO 



I 



•3 
■§ 



Oo « •« « 

« 



s» ^ 



OS , \o 



o 
c^ 



a- 



s '^ •O •'i <o 
r? ^ « « « 






•a 



00 00 

O t^ 

30 00 



It- to 



00 






O too O 



»o ■to «o •'■« 
In Vr> v\ »o 



^ »ovo r^ 



d-^ 



>0 ' 



«O00 
TO 



CO « 



30 I 

»oT 



to ^ 



»Oit 



.ON 



to o 



JON N 



00 « 

to 



CO 

00 N 



•O 

«o 





q « 

^o« 


20 

i 


^1 1 1 


to •- 


« 


00 

to 


00 00 

to 


8, 


54+0 


00 NO 


• 

• 

»o 
en 


5*1 1 1 


coop 
ft *^ 









to 


• 
<^0 OsO 


H 




S^l + 


ON- 




00 

el 


00 N* 




to 


too - 


• • 

to 
•ot% 


-; 
z 


^4- + + 


00 r- 




eo 




g. 


•0 eo to 


tow^ 


X 

•q 
to 


S^ + + t 


•A«o 


•«« 


. • • • • 


0» ^ 


-8» 



s ; s 

00 o *-• ^ 
M N4 c4 n 



4< 




siii|s« 



2; MI'S 



: H 

Catitude 



THERMOMETftlCAL OBSERVATIONS. 299 



Latitude by H Tauri 


0. 
. 30 


/ 
21 


350 


do. 


Caftor . 


. 30 


21 


33'i 


do. 


Pollux . 


. 30 


21 


34.2 


do. 


« Coro. Borealis . 


. 30 


21 


35-4 


do. 


« Lyrx 


. 30 


21 


40.3 


Mean latitude north * < 


. 30 


21 


35-7 



The fame number of ftars were taken with each fcflor 5 but the large 
one from the length of its radius, being at lead three times as accurate as 
the fmall one» the latitude by the large one, was multiplied by three, and 
the latitude by the fmall one added to that produdl, and the fum divided 
by four, the quotient 30° 21' %g'*»S ^^^ taken for the true latitude of the 
obfervatory. 

This being the higheft point to which we could afcend the river, and the 
country fo covered with water, that it was impofEble with our few remain- 
121^ broken down pack horfes to convey our apparatus by land to the fource 
01 the river ; we therefore had to determine the geographical pofition of 
its fource by a travcrfe ; the courfcs of which are as follows : viz. begin- 
ning at the obfervatory A, (Plate XII.) where a hewn poft was fet up and 
furrounded by a large mound of earth, from tlience N. 10® i' W. 4435.6 
perches, thence S« 85^ 14' W. 1 15.6 perches, thence north 448 perches 
at the end of which a hewn poft was fet up, and furrounded by a mound 
of earth B.— Thefe courfes when tabled will ftand as below. 



Courfes. 

K io« i' W. 44^5.6 p». 
8.85° 14' W. 115.6 p». 
N.44*8p». 



N. 


S. 


E. 


w. 


4368 
' '44-V 






771.2 
115.2 


9.6 




4412.8 
— 9.6 


9.6 




886.4 


4403.2 




....... 


886.4 



The laft mentioned mound of earth was thrown up on the margin of 
the Okefonoke fwamp, and as near to it as any permanent mark could be 
placed on account of the water. 

From Plate XII. upon which the above traverfe is laid down, it may be 
feen that the river St. Mary's is fonned by the v/ater draining out of the 
Okefonoke fwamp alonjo; feveral marflies, or fmall fwamps, which join into 
one, and form, or conratute the main branch or body of the river. The 
principal, or largeil of thofe fwamps, or drains, is the mod eafterly one, 
and in which the current is the moft vifible. This marfli, or drain is crof. 
fed by the laft courfe of the traverfe, which terminates at the mound B. 
From this moimd north-eaftcrly into the fwamp, the water has but little, 
if any perceptible current. The fource of the river is therefore in an in- 
determinate 
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determinate fpace ; and no fpeciiic point could be fited on, as the fwamp is 
at all times almofl impenetrable, and at this feafon of the year abfolutcly* 
fo without immenfc labour, and expencc. It was therefore ngreed that the 
termination of a line, fuppofed to be drawn N. 45®, E. 640 perches from 
the mound B, fhould be taken as a point to, or near which, a line fhould 
be drawn from the mouth of Flint river ; which line when drawn, fltould 
be final, and confidered as tlie permanent boundary between the United 
States and His Catholic Majefty, provided it pafled not lefs, than one mile 
north of the mound B : but if upon experiment, it fhould be found to pafs 
within lefs than one mile north of the f«ud mound, it fhould then be cor- 
re(5lcd to carry it* to that diftance. To obtain as near as poiUble the courfe 
of tlie faid line, with the diftance between the points to be joined, the fol- 
lowing materials deduced from our previous operations were ufed. The 
longitudes made ufe of are from nieafurements, compounded with the 
ecHpfes of the i ft fatellite of Jupiter. 

The longitude of the oblervatory near the mouth of Flint river by the 
eclipfes of the ifl: fatellite of "U is 5** 39' ig" weft: from Greenwich. The 
longitude of our ftation on Thompfon's Creek, by a mean of five good 
obi'ervations is 6^ 4' 48'' weft from Green-^ich. From Thompfon's Creek 
to the Flint river obfervatory^ the diftance is 371.21 miles, which in the 
parallel of 31° is equal to 24' 57" in time, which deduced from the lon- 
gitude at Thomfon's Creek, will leave 5'* 39' 51* for tlie longitude of the 
obfervatory near the moutli of Flint river 5 which difagrees with the longi- 
tude by obfervation 32" in time. Meafurements when accurately execut- 
ed, in a known parallel of latitude, are generally preferable to obfervations 
for diftances, not exceeding 100 miles: yet in this cafe, the meafurement 
is not entitled to that weight, being done in hafle, with a conunon chain, 
through thickets, fwamps, and ponds, where pins of more than ordinary 
lengths had to be made ufe of, which involved an unfurmountablc fource 
of error : but not in fo conftderable a degree as to juftify its rejedion. It 
was therefore concluded, tliat if to twice the longitude of the obfervatory 
near tlie mouth of Flint river, the longitude by meafurement from Thomp* 
fon*s Creek be added, and the fum divided by three, the quotient 5^ 39' 
30" would be the longitude of the obfervatory near the mouth of Flint 
river, as corredlly as it could be had from our materials : But the mouth 
of Flint river was found by mealUrement to be 260 perches, equal in time 
to 3 ".3 weft from the obfervatory ; which added to the above determina- 
tion, the 'decimal .3 being rejefled, as unimportant, when errors much 
larger are unavoidable, will give 5** 39' 33" for the longitude of the 
mouth of Flint river.-f-The latitude has already been fettled at 30° 4a' 
42".8. 

The longitude of die obfervatory at A, up the St. Mary's by obferva- 
tion is 5** 29'. The longitude of the obf5:rvatory at Point Peter by four 
good obi'ervations is 5** 26' 34" : the difference of longitude by obfervation 
is 2' 26". — The difference of longitude between the obfcrvatories, by a 
traverfe taken for that purpofe, was 37.45 miles which is equal to 2' 32". 
Tlie traverfe being made under very unfavourable circumftances, and con- 
fifted of an uncommon numt)er of courfes, owing to the fwamps, and 
ponds, (with which the country abounds), being full of water, and im- 

paffable : 
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pailaUe : the mean a' 20' was therefore taken for the difference of longi- 
tude, which added to 5" 26' 34" the longitude of Point Peter will give 
5>» 29' 3" for the longitude of the obfervatory at A. — ^The difference of 
latitude between A, and the mound By has been (hewn to be 4403.2 per- 
ches, and the difference of longitude 886.4 parches weft : thence to tlie 
end of the line fuppofed to be drawn N. 45 £. 640 perches from the 
mound B, the difference of latitude will be 452.5 perches; which added 
to the difference of latitude between A, and B, will give 4855.7 perches, 
or 13' 8".5 nearly, which added to 30* 21' 39".5 the latitude of A, will 
give 30^ 34' 48'' for the latitude of the termination of the line fuppofed 
to be drawn from B. — From the obferyatory at A, to the mound B, the 
difference of longitude by meafurement has been ftated at 886.4 perches 
weft, from thence to the termination of the line fuppofed to be drawn from 
B, the difference of longitude is 452 .5 perches eaft, which deduced from 
the wefting, will leave 433.9 perches weft, which is equal to about 6" in 
time, and when added to 5*^ 29.' 3' the longitude at A will give 5** 29' 9" 
for the longitude of the termination of the line fuppofed to be drawn as 
above ; which deduced from the longitude of the mouth of Flint river, 
will leave 10' 24'' for the difference of longitude between the points. 



There are now given 

The latitude of the mouth of Flint river = . . 30* 42' 42*.* 
The latitude of the termination of the line fuppofed 7 ^ . . q 
to be drawn from B | - 3° 34 4» 

The difference of longitude between the mouth "1 
jof Flint river, and the termination of the line >= o^ 10' 24^ = 2^ 36' 
fuppofed to be drawn from B j 



- To £nd the courfe, and diftance between the given points, that is, be- 
tween the mouth of Flint river, and the termination of the line fuppofed 
to be drawn from B, which is done as follows : 

In the fpherical triangle DEF, let D£ reprefent the co. latitude of the 
mouth of Flint river = 59^ 17' iy'.2. FE the co. latitude of the termi- 
nation of the line fuppofed to .be drawn from B c= 59*^ 25' 12'', and the 
included angle DEF 2^ 56', being the difference of longitude between the 
given pdnts. 



Vol. V. R.r F«r 



iOi 



ladttded angle 
Half . 

Di£F. of the fides 
Half . 

D£ 

FE . 



4 Diff. of the fides 



DF 
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For tlie required fite. 



3 3$ 'O 

I i8 D 

o 7 J4..8 

o 3 57.4 CO. ar. 

59 *7 »7.a 

59 3J IB . 



S MS57«35 

S 3^5«9«55 

4 S 4.9671851 

4 S 4J9674813 



«9 39 44 TangBtt 11.8394354 

89 59 44 <o. ar. 8 0.0000075 

o 3 57'4 • • S 6.0610145 



•7 



6.5 

a 



8 «.a904574 



a 14 132= ijf.a ibUm nearly. 



For the angles. 



FE . . . . 
DE . . . 

Sum .... 
Di£P. 
i Sum 
iDiff. . 

Included angle . 
i Included angle 


59 
59 

118 


59 


2 
I 


»7 

4» 

7 

31 

'! 

18 


IS 

r7.3 

39.3 
54.8 
14.6 

574 



OA 


'CO. •ar. 8 
. 8 

. c. Tang'. 

TaiJg'. 

«D.>ar. c. 8 
c'S 
. c. Tang*. 

• • • 


0-0655339 
7.0610145 

11.64^1047 


4 Diff. of the angles 


3 


33 


a4 


8'77045S« 


i Sum of the fides 
i Di£F. of the fides 
i Included angle 


59 


X 


31 

3 
18 


14.6 

574 




0.3936586 

9-9999997 
11.6441047 


i Sum of the angles 
i Diff. of the angles 


«9 
3 


30 
33 


«4 

*4 


11.9367630 


Greater angle 
Lcffer angle ; 


9* 


4a 

57 


38 
50 





Fxoni 
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From which it fbllows, that an arc of a great circle making an angle 
with die meridian at the mouth of Flint river frcwn the fouth, towards the 
caft of 87® 17' 22", heing the fupplcment of the angle EDF, will ftrike 
the termination of the line fuppofed to be drawn from B ; provided the 
dfihuure he as before ftated* But if the dilbmce between the poinu, fliould 
eithei* exceed the diflance deduced from the previous operations fe^en miles, 
or fall (hort of it an equal number, the line will neverthelefs pafs widiin 
half a mile of the termination of the fuppofed line, and therefore fall with- 
in the fpace of uncerfalnty as to the real fource of the river. 

If a common furveying compafs (hould be ufed, the before mentioned 
angle of 87^' 17' 22" muft be diminfihed at the rate of about i' 32" for 
every three miles, to compenfate for the difference of i® 19' 32" between 
the iappiemeoul angle alreacfy meationeet, and the angle I>F£,. to pro- 
duce as near a coincidence as pofldble with the arc of a great circle. 

Aft«r ereding the mound B, we defcended the river, and encamped on 
the fouih ead of Cumberland liland,* to pr^>are the report of our pro- 
ceedings to both natioQS], and make our arn»ngem«0£» for leaving the coun- 
try. At that encampment the following obfervations were made. 



1 800. 

March 6th. Unloaded the veiSel, encamped and fet up 
the dock. . ' 
7th. eteudy and vcrv cold. 
8th. Stormy y/i\h cold raiu. 
9th. StOrm continues. 
10th. Violent wind, and heavy rain. 
I ith. Cloudy in the morning, ftrong N. wind 
and fine rain^ — Thermometer 49^ in the 
morning, rofe to 57*". 
1 2th. Clear, — ihermometer 47"" in the moraiug, 
role to 70"*. 

£qwaiahitudei o/tie Sim. 
A.U. 8^ 53' 5o\ P. M. ^^ 6' ss"- 

\ m III 

13th. Thermometer 47** in the mormtig, rofe to 

76° 

K r 2 Emerfion 



^ The'moftibuthem inclination of the United States on the Atlantic ocean. 
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Emerfion of the I ft fiuellite of % obfenred at ^ 5S' 49^^ 
—Evening very clear, the belts diftinS, magnifying power 

120, 

14th. Thermometer 49' at fun rife, rofc to 78*". 

Equal ahttudes tf the Sum. 
A. M. 8»» 5V 6''. P. M: 3»> s' 57"- 

15th. Thermometer 51* at fun rife, rofe to 84*. 

Emerfion of the ad fatellite of It obfenred at 1 1^ 54' 41'. 
—The planet was low and uncommonly tremulous— the 
belts indiftinfty magnifying power 120. 

i6th« Thermometer 57* at fun rife, rofc to Si*. 



Equal abitudei of the Sum. 
A M. 9* 5' o". P. M. a* 54' 30". 



17th. Thermometer 60'' at fun rife, rofe to 8i*. 



Eqmal akUudes of the Sum. 
A. M. 9* f 24". P. M- 2^ 51' 57'' 



The obfenred times, and diflances, of the Qy% and ) 's neareft limbc 



»9 45 iy 

»9 45 59 

19 46 38 

»9 47 15 

'9 47 5» 

19 48 so 

Means 19 46 55 



83 


10 


30 


83 


10 





83 

83 
83 


9 


IZ Addfortheenwof 


9 

9 


IJ the Sextant 7". 


83 


9 


00 


83 


9 


40 



Repeated* 
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Repeated. 

20 15 10 8a o 30 

ao 15 51 82 o 10 

20 16 aa 8a o o 

ao i(i 49 . . Si 59 5^ 

20 17 29 81 59 40 Add for the error of 

20 18 4 81 59 30 the Sextant f. 

ao 18 33 81 ;9 20 

ao 19 a 81 .59 10 

20 19 35 81 59 o 



Means ao 17 26 81 59 41 

18th. Thermometer 62' at fun rife, rofe to 8i*. 

—Cloudy, with thunder great part of the day 

attended with a little rain. 
19th* Thermometer ei"* at fun rife, rofe to 86*". 

— Qoudy part of the day. 

The obferved times, and <S&ances, of the 0's and > 's neareft Umbs. 

ao 14 6 56 37 00 

ao 14 45 s^ 36 50 

ao 15 44 5^ 3^ 40 

20 16 33 s^ 3^ 30 Add for the error of 

ao 17 11 56 36 20 the Sextant 7^'. 

ao 17 55 56 36 ao 

20 18 28 56 36 00 

Means 20 16 23 . 5^ 3^ 3^ * . 



aoth. Thermometer 6$^ at fun rife, rofe to 82'. 

Equal abitudft 0/ the Sum. 
A. M. Z^ 44' 35*^- P- M. 3'^ ly 53*. 



A thick 
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A thick fog towards evening from the S. E. 
—very cloudy at night. 
21 ft. Th«:mometier 63° in the morflihg, rofe to 
79'. ; 

2 2d. Thermometer 60^ at fuo rife, rofe to 84''. 

Squal ahltudes 0/ the Skh. 
A. M. %^ 5c/ if. P. M. 3* / 53". 

i>oubtfiil 3 or 4 feconds. 

23d. Thermometer 61"* at fun rife, rofe to 6a^ 

— Cloudy ^eat part of the day with ai violent 

wind from tbeS,, E. 
a4th. Thermometer 58"* in tSte moraing, fell to 

j^6° in the afternoon, rain with a ftrofig wind 

from the S. E^ 
a5th. Thermometer 56** at fun rife, rofe to 70*". 

—Flying clouds great part of the day. 

Emcffim of the 3d fatellitc of % obfervcd tt 7** i' f. — 
Belts pretty diftiiid» magnifying power 12a. 

Difcirfer^ th&t the clock was (Mnfiderabty out of beat, 

bWiA^ ^ UtiH poft to which it was faftefi^ being moved by 

* i^6ple inadVertendy leaning agafn^ it in the tent: — ^Tbe 

poft hdMg iMitdd in loofe fand» no better foondadon to be 

had. - ^ - 

26th. The rmom e t er 50° at fun rife, rofe to 6o^ 

A. M. 8»» 44' 23". P. M. 3'' 13' o". 

,♦, .\ '\- .: "~ 

V. . . ■^ . . ' 

£fitef^(?n of the ^tJiTaleDiite 0/ V obfervcd at S^ 8' 57". 
—Evening remarkably fine ; magnifying power 200. — Al- 
though the fatellite was too vifible to be miftaken at the 
time above noted» it certainly had not fully recovered its 

luttre 
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^re at »^ $$'9 it emerged dde to tibe 2d (atellite, which 
^ gave, mc An wccllcnt o^ppgrxumty of Judging of itfi brigjit- 
-nefc. 

a,7tl\. Ilitrinofneter 54*" at fun rife, rofe to 68*. 



Equal altitudes of the Sun, 
' A.M. V" 39' 41''. P.M. 3»» 17' 35". 

Jpti^Jpn of the I ft fatellitc of 1^ obferved at lo* 53' lo'^ 
— The planet very trenaulous, and the belts fcarcely diA 
cernible — magnityihg power 1 20. 

aSth. Thermometer 61*" at fun rife, rofe to 76*". 

— ClQu.dy in the afternopp. 
apth. Thermometer 63'' at fun rife, rofe to Si"*. 

-^Thunder ^wd rrain in the morning. 

Equal Mititudes of the Smn, 
A. M. 6^ 4*' 54"- P- M. s^ 14' o". 

30th. Thermometer 50*" at fun rife, rofe to 75% 

Equal altitudes of the $un, 
A-M. B'^ '39' 12''. P.M. 3*^ 1/ $0''. 

The obferved ^esy and (Sftances^ of the o's ^tid ) *s neareft limbs. 

69 48 00 
69 48 10 
69 48 30 

69 48 50 Add for the error of 
^9 49 15 ^^ Se&tant f. 
69 '49 ^40 
69 50 10 
ft 

Ifea&f a3 o 48 169 .48 56 



t 


/ 


i# 


22 


58 


13 


sa 


59 


*5 


a-3 





8 


33 





49 


.23 


1 


^6 


a3 


2 


12 


43 


3 


3 
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3i{L Thermometer 53** at fun rife, rofe to 86^ 
April I ft. Thermometer 57^ at fun rife, rofe to 87*. 



Equal altUuJet •[ the Sttn. 
A. M. 8»> 53' 46". P. M. 3^ 2' 57". 

Doubtful feveral feconds on account of doudft. 



Immerfion of the 3d fatcUitc of If obfcnrcd at S** i' 17K 
— ^The evening very fine, and the fatelltte loft its luftre^ 
and difappeared more gradually than I ever iaw it before^ 
— Magnifying power 1 20. 

Emerjtott of the iame fatcllite obferred at ii*. 5' 19". 
— ^The planet was low^.and tremulousy and' the belts very 
indiftin6^, magnifying power as above. ' 

ad. Thermometer 6i* at fun rife. x 

Emerjian of the 2d fatellite of % obferved at 6* 30' 51", 
—•The belts were well defined* but the fun having been fct 
about 15 minutes and the day light being very ftrong, on 
which account the obferved time might be diminifhed 10 or 
I j; feconds with propriety* magnifying power 120. 

3d. Thermometer 66** at fun rife, rofe to 78**. 
— Cloudy all day with heavy rain, and thun- 
der at night. - 

4th. Thermometer 63*" at fun rife, rofe to 8 a*. 
—Cloudy all the forenoon. 

5th. Thermometer 64'' at fun rife, rofe to 84*. 

Equal altitudes of the Sun. 
A. M. V" 39' II''. P. M. l^ if fj". 



Etmrfioh of the i ft fatellite of It obferved at 7^ 13' 19''. 
— Belu well defined^ magnifying power 120. 

6th. Thermometer 61*" at fun rife, rofe to 85*. 

Equal 
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Equal uhitudes of the Sun, 
A. M. «^ 40' 57". P- M. 3^ 15' 48\ 



7th. 

8th. 
9th. 



Thermometer 62*^ at fun rife, rofc to 83*. 
Thermometer 65"* at fun rife, rofe to 85*. 
Thermometer 70"* at fun rife, rofc to 90^ 

Equal altitudes of the Sun. 
A. M. 8*» «3' 52". P. M. s*" 32' s^'- 



Emerfion of the 2d fatellite of If obfenred at 9** 9' 28^ 
—A little hazy, magnifying power 120. 

loth. Thermometer 62** at fun rife, rofe to 87** 

Equal aitUudet of the Sun. 
A. U. S^ sf 6". P. M. 2^ 59' 48". 

Took down and packed up the inftruments* 



Rate of the Clock's going at the fouth end of Cumber- 
land Ifland. 



too flow mean time March 


X2th. 


> 9 44*3 


do. 


■ • 


14th. 


. 9 31-6 


do. 


• • 


1 6th. 


9 >3 


do. 


• • 


17th. 


8 59.6 


do. 


• 


20th. 


8 42.1 


do. 


» • 


22d. 


. 8 4.4 


do. 


i • 


26th. 


• 7 »3'7 


do. 


t • 


afth. 


6 S8.7 


do. 


• . 


29th. 


6 3».» 


do. 


» • 


30ih. 


6 19.7 


do. 


April 


ift. 


S 42-7 


do. 


» • 


5th. 


4 3?«a 


do. 


* . • 


6th. 


4 i3-» 


do. 


1 • 


9th. 


3 16.4 


do. . 


» • 


xoth. 


a 56,9 



Daily gaia. 
it 

6.3 

9-3 

13-4 

g.z 

139 
12.7 

15.0 
13.2 
12.5 
18.5 
17.6 
19.0 
18.9 
19.5 



Vol. V. 



S f 



Scfoltt 
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Refults of tlie obfenrations, made for the longitude, at thefouth end of 
Cumberland Ifland. 



March 13th. 
15th. 
17th. 
17th. 
19th. 
25th. 
26lh. 



27th. 

30th. 

Apiil ift. 



2d. 

5th. 
9th. 



Emtrfion of the ill fatellite of If 

do. . 2d . . 
By a lunar obfervation 

do. • • 

do. «... 
Emetfton of the 3d fatcUite of % 

do. of the 4th do. 
the Nautical Almanac 
By de Lambre*s Tables 
Ernerfion of tlie ifl fatellite of If 
By a lunar obfervation 
Immerfion of the 3jd fatellite of If.. 
Ernerfion .do. . • 

Emerfton of the 2d fatellite of If. 

do. . id do. 

do. • 2d do. 



byl 





26 


291 






26 


33 






26 


59 






26 


25 






27 


25 






26 


14 






51 


48 


, Weft from 




27 


37 


Greenwich. 




*5 


43 






26 


6 






*4 


6 






26 









26 


49 






26 


40 






26 


57J 





By a mean of the 3 eclipfes of the ift fatelFite of If, the longitude of 
the fouth end of Camberland ifland comes out 5** 26' 17" weft from 
Greenwich : By a traverfe from the obfervatory at Point Peter acrofs the 
foundi' the' difference oriongttudfe between, that ftation, and the ibuth end 
of Cumberland ifland is 10" nearly, which added to the longitude above, 
will give 5** 26^ 27" for the longitude of Point Peter ; which is 7" lefs than 
by obferration. But as there were more obfervations on the eclipfes of the 
ift fatellite taken, at Point Peter, . and a better Agreement, that determina- 
tion is entitled to the moft weight. — If therefore 2" be dedudled from the 
longitude "of the obfervatory at Point Peter as determined by obfervation, 
and f*' added to the longitude of the fouth end of Cumberland ifland as 
deduced ff om obfervation, the longitudes will ftand as below. 



Longitude of the S. end ofCumberhmd ifland . 5 26 
Longitude of the. obfervatory at Point Peter .5 a6 



22 1 Weft from 
32 J Greenwich. 



Th/sfe fongitud^^ are probably aft corre^as they can be had by obfer- 
vations, tie reiUU 'of which dcpendi upoft a theory not yet abfolutely pcr- 
fed: but thefe, VIcith other dedu^ons of a liiie natCitt in the foregoing 
work , may be ftiither correded ^vhen compared with correfponding obfer- 
vations, or others made about the fame time, at obfervatories whofe poft- 
tions have been accurately fettled. The latitude of the fouth end of Cum- 
berland Ifland has already been ftated at 30® 43' i yA n. 

The 
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The obfcrvations being now brought to a clofe, I have 
only to add, that they were made, and regiftercd with 
fidelity, and corredtly copied from the original entries 
in my journal, without a fingle alteration. — ^The errors of 
the clock, with its rate of going, as entered at the end 
of each courfe of obfcrvations, may readily be examin- 
ed by the equal altitudes and other obfervations made 
for that purpofe: and for fear miftakes might happen, 
in reducing the obfervcd time of an obfcrvation for the 
longitude, to either mean, or apparent, the original entry 
as noted at the clocks has in all cafes been retained ; — fo 
that any refult, which depends upon an accurate know- 
ledge of the time, may be re-examined, and corred:cd if 
found erroneous. 

It is prefumed, that no apology will be neceflary, for 
any fmall inaccuracies which may be difcovered in the 
agronomical obfervations, when it is coniidered that they 
were made at temporary ftations, and the apparatus fre- 
quently expofed to the weather, for want of tents, and 
other covering ; and almoft as frequently fo injured by 
the tranfportation from one place, to another, through 
the wildernefs, that if I had not been in the liabit of 
conftrudting, and making inftruments for my own ufe, 
our bufiriefs rnuft have been fevcral times fufpended, till 
the repairs could have been made in Europe. 



S f 1 No. 



( 3" ) 



No. XXII. 

Obfervations on the Figure of the Earth. By Joseph 
Clay, M. A. P. S. 

THE fubjedt of this paper was fuggeftcd to 
me by a perufal of the " Studies of Nature," 
by Bernard in de St. Pierre. The pofitive manner in 
which that author aflerts that the earth is a prolate fphe- 
roid, the arrogance with which he challenges refutation, 
and above all the erroneous theories which he has built on 
this aflertion, feem to require all doubts to be removed 
by a mathematical demonftration. It is known that de- 
grees of latitude increafe in length as we approach to the 
poles. Upon this ground, St. Pierre places his principal 
argument which in fubftance is that if two lines diverg- 
ing from the centre of an ellipfis, intercept a part of the 
curve, the further that part is from the centre, the longer 
will it be ; and converfely, as the arch of one degree is 
longer near the pole than an arch of one degree near the 
equator, the axis muft be longer than the equatorial dia- 
meter* His error arifes from fuppofing, that degrees of 
latitude are meafurcd by the angles of femi-diamcters of 
the meridian. This is not the cafe. The only mode of 
determining the latitude is by obferving the altitude of the 
heavenly bodies, either by the mural quadrant or fedor 
or by Hadley's o£tant. Suppofing the fun to be the body 
altitude of which is taken, and fuppofmg it to be in the 
equator and on the meridian, the complement of its al- 
titude is equal to the latitude of the place of obfervation. 
^The parallax of the fun is fo fmall, that rays of light 
coming from it may without fenfible error be confider- 
cd as coming in parallel lines ; this being premifed, let 

two 



On the figure of thb EARTH. 313 

two right lines hlo (Fig. i.) and HLO reprefent two 
tangents to the fame meridian ; and let // and SL re- 
prefent two rays, parallel to each other, and to the 
common diameter of the meridian of the place and the 
equator; the angles y/ /> and bLH will be the altitude 
of the fun at / and L as taken with Hadley's odant. 
Draw zlm and ZLM perpendicular to the refpedive 
tangents through / and L and meeting each other in M, 
then will the angles y/« and SLZ be the latitudes of / 
and L. Hence it appears that the latitude of a place is 
meafured by the angle formed by the common dia- 
meter of the meridian and equator, and a perpendicular 
to the horizon of the place ; for the lines // and SL arc 
parallel to the common diameter of the equator and me- 
ridian (by conftruftion). Produce SL to T. The angle 
ST / is equal to the angle flz^ and confequently to the 
latitude of / and the angle TLM (equal to SLZ] is equal 
to the latitude of L. The angle ST / is equal to the 
angles TLM i^nd LMT taken together and confequent- 
ly the angle LMT is equal to the difference between the 
two angles bT / and TLM, equal to the difference be- 
tween the latitudes of the two places. That is, the dif- 
ference of latitude between two places on the fame meri- 
dian, is meafured by the angle formed by the perpendi- 
culars to the two horizons.* 

By all the obfervations made at Greenwich and elfe- 
where, the altitudes of the heavenly bodies as obferved 
with the mural and plummet quadrants agree with thofe 
taken with the reflecting or Hadley's odlant.f Now let 
ABDE be an ellipfis (Fig. a.) and HLO a tangent, ZLT 
a perpendicular to that tangent fh a ray of light (the 
fun being in the equator and on the meridian) /LZ t6 ' 

the 



* In this demonftration nothing, which has been before demonftrated, 
is, on that account alone, omitted. 

t This part of the demonftration is necefTarilj experimental; not mathe- 
maticaL 
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the fun's zenith diftance, and confequently equal to the 
latitude of the place. It is evident that bodies near the 
furface of the earth, are not attraded in lines pafTing 
through the earth's centre ; but in lines perpendicular to 
the horizon ; for if it were otherwife a plummet would 
hang in the diredlion QliC (paffing through the centre 
of the ellipfis) and the latitude of the place would in that 
cafe be equal to the angle yLQj but this angle never 
would, except under the poles and at the equator, coincide 
with the angle /LZ. It is plain, therefore, that the 
difference of latitude cannot, with any inftrument, be 
meafured by the angles between lines meeting in the 
earth's centre. 

But as the difference of latitude is meafured by the 
angle formed between the perpendiculars to the two ho- 
rizons, it follows that the nearer the curve of the meri- 
dian approaches to a right line, the longer muft the part 
of the arch be which fubtends any given angle. 

Befides it is evident, that were the earth a plane, and 
of its actual diameter, no feniible difference would be 
obferved in the fun's altitude on any part of its furface, 
and of courfe the nearer the earth approaches to a plane, 
the Icfs will be the difference of altitudes obferved by 
two perfons at any given diftance, and confequently the 
degrees of latitude mufl be longer as the earth is flatter. 

Independent of thefe circumftances, let ABDE be an 
ellipfis of which AD and BE are the axes and C the 
centre. Make CF equal to AC. Draw AF which pro- 
duce to G. Bifed AG in K. Draw KG which produce 
to L and R. Through L draw HLO parallel to AG 
and cutting AD and BE produced in O and H. Then 
by conies will HLO be a tangent to the curve in the 
point L. Through A draw Al perpendicular to AC and 
confequently a tangent to the curve, and LT perpendi- 
cular to LO. Now becaufe FC is equal to AC and 

FCA 
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FC A is a right angle, the angles FAG and AFC will each 
be half of a right angle. LOT will alfo be half of a 
right angle, becaufe LO is parallel to AF, and confe- 
quently LTO is half of a right angle. If then the 
cUipfis reprefent a meridian of the earth I A and HO will 
reprefent the common fedions of that meridian and the 
horizons of two places ; and AT, LT two perpendicu- 
lars to the horizons, and the angle ATL will be the dif- 
ference of the latitude, (equal to 45°). But A is at the 
end of one of the axes of the ellipfis, and therefore the 
point L will reprefent a place in the latitude of 45"*. 

Since all the degrees of latitude increafe in length as 
we approach to the pde, it is evident that the arch of 
450 between the latitude of 45^ and the pole, will be 
longer than the arch between the equator and the latitude 
of 45''. Now draw LS and LN parallel to BC and AC. 
Make BC = tf, AC = r, LS = x, LN = jf, LS = NC, and 
LN = CS. Then b«caufe LOT is half of a right angle, 
and OSL is a right angle, OLS is alfo half of a right 
angle, therefore OS is equal to LS. In the fame manner 
we prove HN equal to LN and confequently HC equal 
to OC, put OC (=r X +;^) = 6. 

Then by conies y:c::c:6 andy =s— and ^ = — 

X : a::a:i and ^ = -7- and ^ = — 

6 X 

^ r ^* '^' 
Therefore — = — 

y ^ 

and y = — ^ 

a 

but 6s=— =:;f + y=: —- x 

X '^ a 



a'=a' + c'^x' 



xsz 
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x = 






X 

Put z = the length of the elliptic arch AL 
V = that of BL 

X /a^ — a^x^ + c*x*t ^r ^ r .1. 

2; = — ^ 1 \ by the nature of the curve : 

a ^ a — X ' 



X /a' — d'x' X 
z = — i^ — I r- = — 



put a "-^ c* = //* then z = — \/ — z j— = — X 

*^ a ^ a — X a 

s/a'-^d'x' X a' — d'x'i ^ ^ ^ x 

—7====- = — X ,. * z = the fluent of «. x 

\/a — X a a — x^^ a 

a*—d*x'i 

a' — x'i • 

_^. . d'x* d^x' d^x' 5^/«x' . 

2tf* 8 a" 16 a" laSfl'*' 

-I V ** ** *' 5*' fi 

2a 8a' 16/J* i2Sa'* 

The former of which feries being divided by the lat- 

c*x* c*x* r*«* 

ter, the quotient is « + -^ + j^ x 3a* + d* + jg^nx 



f*«« 



Sa* + 2a*d*+d* + 7^8^5 x 35 ^»* + 1 5 aV + ga'd* + sd\ 

•0 

&c. which multiplied by — becomes 



a 

C*X*9C C^X^X : 17 c^x^x 






c'x'x 



+ T^yp^ X 35a* + 15 ^<f + 9tfV* + 5 ^% &c the 
fluent of which is 
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C* X^ C* X* 5 -a C*X^ ' . . jf . ' 

*+— — 5 + 7^-iX3tf +<^+— ^-77X5a* + 2flV'+i* 

3.2 a* 5.0 a 7.10 a 

c* x' 

+ r^^J^ K 35tf' + i5aV + ga*(t* + s^y &«• and 

by fubftitutiog for x its value ' . ' ^ or —■. 

, a* a*f* a'f* — r- «*f* 

b j.a^' 5.8^ '' 7.16^' ^ 

+ ~-j^^x35<i*+i5fl*</' + 9aV + 5^% &c. again 

c ^ c -^y 
Which thrown into a (ciiea becomes, 

, V v . , , d\y d*y\ dy s^^ 

Tlie former of which being divided by the latter be- 
comes, 

•f 7^;^ X 35^-^ »5 ^:^.\+ 9 ^' ^"-^y^, &c which 
being multiplied by -^ is 

the fluent of which is 

Vol. V. T t + 
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a. ^ -y V 9cc^ — i^c*^* +9c*</* — 5^* and when v =: ~ tbe 
feries becomes 



X 35<:*— i5c*i/* + gc^d^ — s/^ but « = f- + 



^9.128^5' " ^^ -» ^ ^> ^ ^ • 3,a3» 

^ 5.8^' X s** -r« -r ^ j^^, X5« -r*^ « -t-a ^ 9.i28^» 

X 35a<^ + I5a*^^+9fl*i♦ + 5^^ 

From a comparifon of thefe two equations, it will be 
feen that the law of continuation is the fame in both, 
excepting that in the value of v^ the figns of the odd 
powers of d* are negative, whereas in the value of z all 
the figns are affirmative. The powers and coefficients of 
a^ r, and dy in the correfponding terms are the fame ; 
and to whatever number of terms the feries may be car- 
ried, it is evident that this will ftill be the cafe. Hence 
if J be greater than c every term, except the fecond, of 
the equation of the value of Zj will be greater than the 
correfponding term of the equation of the value of v ; 
confequently the fum of the feries = z will be greater 
than the fum of the feries = v : that is, if a be greater 
than Cy z. will be greater than v. Converfely if z be 
greater than v, a will be greater than c. If j = r, d* 
will vanifh and^the two feries will be equal to each other. 
If c be greater than a^ d^ will be negative, and the odd 
powers of iT in the feries =z 2:, will. in this cafe be nega- 
tive, but in the feries = v the odd powers of d^ will be- 
come affirmative, and v will be greater than z\ con* 
verfely if v be' greater than 2r, c wHl he greater than a. 

»f 
Hence,^ 
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Hence, if the arch AL exceed the arch LB, BC is 
greater than AC ; but, if AD reprefent the axis of the 
earth, and BE the equatorial diameter, it is found by ac-- 
tual meafurennent, that each degree of the arch AL is 
greater than a degree of the arch BL, and confequcritly 
the whole arch AL is greater than the whole arch BL, 
and therefore BG is greater than AC. Q^E. D. 
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De/cnpUM of /owe Improvements in the common Fire-^plact^ 
accompanied with Models^ offered to the conjideration of 
the American JPhilo/bphicai Society. By C. W, Feale, 
andhisfon Raphaelle. 

Read March TTT* I RE-places now in ufe, are often fubjcft to 
17, 1797- JP fmoke, and the unneccffary confumption of 
great quantities of fuel, without fufEciently warming the 
apartments, occafioned by the great quantity of heat 
efcaping through the funnels, confequently being loft in 
the external air; whereas thofe built after the models 
herewith fent, are not liable tofmoke^ and emit the great- 
eft quantity of heat into the apartments through cheapo 
durable zrxdfalubrious materials.* 

The art of economizing fuel wholly confifts in pre- 
venting the efcape of heat and diredking it where want- 
ed. This is belt effe£ted by taking fuch an entire com- 
mand of the draught as that, when the combuftibles are 
inflamed fufficiently to continue them to ignition, their 
hafty deftrudlion may be prevented by leflfening the 
draught as much as poflibie without extinguilhing the 
fire. 

Jambs confiderably flanting, as in the form given 
by the ingenious Count Rumford, are certainly the 
beft for throwing out heat, and with the addition of the 

Aiding 



* Only a part of thefe defigns are now publifhed, the remainder will 
form a more general eflay of economizing fuel and labour, by various me- 
thods, for common ufe, and more efpecially for the kitchen ; which are 
now put into pradice at the Mufeum, and mod probably will be fo far 
improved as to render them much more intereiling to the public, by further 
obfervations and management. 
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fliding-tnantle and valve, or damper, &c. will be found 
the moft comfertabie^ fafe^ and txonomizwg.* 

Explanation of the Plate. 

Figure A is the fliding-mantle, made of flieet-iron or 
copper j the frame of which may for ornament be cover- 
ed with plates of brafs, and brafs may alfo cover as much 
of the grooves as are in fight on each fide of the fire-place 
in which the fliding-mantle moves. The arms j, ^, extend 
to fuch a length as to free the marble and let the cord 
draw perpendicularly over the pullies 6^ L The weights 
to balance the fliding-mantle, and move freely behind 
the pilafters or frame compofing the frontice piece of the 
chimney. 

The grooves which receive the tongues of the fliding- 
mantle, as well as the pullies, rauft be fixed firmly in 
the brick work, and fitted to fet clofe to the wall form- 
ing the front of the chimney. — Thefe are covered by the 
wood work and marble flabs, which may be ornamented 
according to the prevailing faftiion. 

The dotted lines fhew the arms, lines, pullies and 
weights in figure B, with the Hiding-mantle drawn half 
way down to the hearth. 

The frontice piece will be moft convenient if made in 
two or more parts. That part extending above the pro- 
jecting mantle-piece which is to cover the pullies and flid- 
ing-mantle, ,needs only a imall projedion and may be 
made of pannel work or an ornamental mirror. It 
fliould be feparate from the other part of the breaft work, 
in order to replace the cords when worn out. 

Iron 



• Thcfc improvements are fccurcd by a patent right to Charles and 
Raphaelle Peale, after the communicariou of the dengns to the Philofo- 
pWcal Societf . 
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Iron hold-fafts drove into the brick work, to which 
(he brcaft work is fere wed, is much preferable to the old 
method of putting wooden pkigs which always fhrink 
with the drying of the mortar, and in a fhort time leave 
the frontice piece in a fhackling condition ; but if fcrew- 
cd to iron hold-fafts, arc firm, and fuch p^-ts as will be 
neccflaiy to remove occafionally,' in order to renew the 
cords, may be taken down and replaced in a few mi- 
nutes. 

The marble cheeks as ufual are to be fixed firm to the 
brick work, covering a part of the grooves, which are to 
receive the fliding-mantle, but the upper or crofs piece 
of marble is detached from the arch, allowing the fliding- 
mantle to move behind it, but is fupported on the cheeks 
at each end ; and a piece of hoop-iron, the length of the 
marble, fcrewed to the wood v;ork on the back part, will 
ftrengthen and keep the marble in its proper place. 

The valve C made of flieet-iron, is placed about lo or 
1 2 inches above the opening of the fire-place in the throat 
of the chimney, and fitted to fhut clofe on the top of the 
brick work, which fhould be left flat. The pivots r, r, 
are on the inner front of the fire-place, and are received 
by the eyes J, t/, which are fattened into the brick work. 
The reafon for hanging the valve to the front part of the 
chimney flue in preference to the back, is, that the foot 
which falls on the plate in fweeping the chimney, may 
fall through between the front wall and the valve, when 
opened. Befides there is more fafety in the efcape of 
heat pafllng up the flue of the chimney at the back than 
in the front, for too often wood is placed in the brick 
work by thoughtlefs workmen, to the great danger of 
taking fire. Cy is a rack, hinged on the under fide of the 
valve at fj the lower or rack end to move freely in an 
iron loop^, which is fixed in the jamb. The advantage 
of this method, is, that the valve can be moved with 

expedition 
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expedition if required, and if the notches forming the 
rack, are clofe together the fpace of opening for the 
draught may be more nicely adjufted. 

The back and cheeks of the fire-place may be made 
hoHow, yet ftrong, by alternately butting againft the 
wall, in what is termed by the bricklayers, flemijh bond, — 
and a fmall hole made near the hearth of this hollowed 
way, communicating to the external air if convenient, if 
not, a hole may be made near the floor within the cham- 
ber, and other openings made in any convenient places 
higher than the opening of the fire-place, to let the heat- 
ed air pafs from the back or inner part of the brick work 
into the chamber. 

The conveniencies of this fire-place, are, that the fire 
may be kindled quickly, and after it burns freely, the 
valve or dampei; being lowered, leaving only an open- 
ing fufficient to carry oflf the fmoke, which in a well con- 
ftrufted chimney may generally be clofed to an inch and 
half or two inches, but little heat will efcape in the throat 
of the fire-place. 

If the chimney is fubjcd to fmoke, it is an eafy ex- 
pedient to lower the fliding-mantle fo as to increafc the 
draught. 

But the fafety from the dangers of fire with this fire- 
place is not of the leaft importance, for whatever fire is 
left in the place at night, with the valve clofe Ihut, and 
the fliding-mantle lowered to join the hearth, the fire 
will be fmothered. In like manner if by accident the 
foot takes fire in the flue of the chimney, no alarm foU 
lows, as it may inftantly be extinguifhed. 

The laft improvement which has been made, is to re- 
medy the evil of the fmoke, pafllng between the Aiding 
mantle and breafl: work and efcaping through the crevices 
round the mantle piece. 

A hole 
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A hole is made in the brick work in the middle, a 
little above the opening of the fire place forming a fmall 
flue to let in the external air by which the fmoke is 
driven back into the chimney. This has been found 
to have an admirable effea even in fome chimnies which 
before had fmoked fo as to be deemed incurable. 
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ERRATA. 

Fdge 199 line 28 — after brancJIf read or mouib. 

201 — 18 6c 20 — ^before S read c. as in lines 17 and 19. 
208 — 6 — ^for extremes read extreme differences. 

^— 7— after ohfirvatioru read when nuorkcd feparaieiy* 
266 — I — after iimb xzzAfrom. 
287 ^ 29— after Cumberland read JJland. 
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THE following papers, being tranfmitted by candidates 
for the premium which was offered by the fociety 
" for the beft method of preventing the premature decay of 
peach trees,'' were confidered as very deferving of public 
attention. It was therefore determined that the premium 
cH Jixty dollars (hould be divided between their refpe(Eiive 
authors, and that the papers fhould be inferted in the 
Transactions. 
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Account of a Method of Preventing the premature Decay 
of Peach TCrees. By John Ellis, ot New-Jerfey. 

THE decay of peach trees is owing to a worm, 
which originates from a large fly^ that re-* 
fembl^s the common waip : this fly perforates the bark 
and depofits an egg in the moiil or fappy part of it. 
The moft common place of perforation is at the furface 
of the earth, and as foon as the worm is able to mov^, 
it defcends into the earth, probably from an infliia/^ive ef- 
fort to avdd the winterV froft. This may be afcertained by 
obfervation, the trad; of the worm frpm the feat of the 
egg being vifible at its beginning, and gradually increai^ 
ing, in correfpondence with the increafmg fize of the 
Vol. V. • U u worm* 
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loaded with fruit, will bend and reft on the ground in 
every diredlion for many years, all of them being rooted 
as if they had been planted, their flocks remaining tough 
and their bark fmooth for twenty years and upwards. If 
any of the fprouts from the old flump fliould happen to 
fplit off and die, cut them away, they will be fupplied 
from the ground by others, fo that you may have trees 
from the fame for lOO years as 1 believe. 1 have now 
trees from one to thirty-fix years old, all from the fame 
flump. Young trees formed in this manner will bear 
fruit the fecond year, but this fruit will not ripen fo 
early as the fruit on the older trees from the fame flqmp. 
Tliree years after the trees are cut off, the fhoots will be 
fufficiently large and bulhy to fhade the ground fo as to 
prevent the growth rf grafs that might injure the trees, 
therefore plowing will be ufyefs and may be injurious 
by wounding them. It is alfo unnecefTary to manure 
peach trees, as the fruit of manured trees is always fmaller 
and inferior to that of trees which are not manured. 
By manuring you make the peach trees larger and ap- 
parently more fiourifhing, but their fruit will be of a 
bad kind, looking as green as the leaves, even when 
ripe, and later than that of trees which have not been 
manured. Peach treei never require a rich foil, the 
poorer the foil the better the fruit : a middling foil pro- 
duces the moft bountifril* crop. The highefl ground is 
the bcft for peach trees, and the north fide of hills is 
moft defirable, as it retards vegetation and prevents the 
deftruSive effeds of late frofts, which occur in the month 
of April in Fennfylvania. Convinced by long experience 
of the tnith of thefe obfervations, the author wifhes they 
may be publiihed for public benefit, and has been in- 
formed that Colonel Luther Martin and another gentle- 
man, in the lower part of Maryland, have adopted a 
fimilar plan with great advantage. 
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